Overview

This chapter evaluates the costs of 30 diverse
recycling and composting programs.  The first
section presents capital and operating and
maintenance cost data. The second section
examines the effect of program design on costs, and
in the third section, we draw upon the experience
of these 30 communities to offer suggestions on
how communities can reduce the costs of materials
recovery. The final section briefly compares
communities’ materials recovery operating costs to
the costs they incur for refuse collection and
disposal.’

Capital and Operating and
Maintenance Costs

Communities incur two types of costs when
implementing a materials recovery program:
capital costs and operating and maintenance (O&M)
costs.

Capital costs are one-time expenditures
including equipment (e.g., vehicles, household
storage containers, conveyors, crushers, and balers),
land, and building construction and improvements.
Capital costs can be accounted for as one-time
expenses or amortized over the lifetime of the
equipment.

Table 8.1 lists the total capital investment in
recycling and composting made by each
jurisdiction. Capital costs that were picked up by
public agencies outside the jurisdiction, or by the
private sector, are not included in this study. Also
excluded is any equipment donated or owned
before the initiation of recycling and/or composting
programs. While we recognize that previously
owned equipment is an asset, which can be sold
for cash, used for its original purpose, or used for
recycling, the difficult and somewhat arbitrary task
of placing an accurate dollar value on older
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equipment was beyond the scope of this report. In
addition, by excluding the value of previously
owned equipment, capital costs figures reflect the
benefit communities reap when they avoid
purchasing new equipment to start recycling
programs. By using previously owned equipment,
communities can recover materials without the cash
outlay to purchase this equipment new.
Communities doing this are benefiting from
reduced cash requirements as compared to
communities choosing to purchase new or
additional equipment. (See Integrating Materials
Recovery Into Solid Waste Systems, page 140.) All
the capital cost figures in Table 8.1 are expressed
in 1990 dollars and represent the costs incurred
only by the documented community.  Table 8.2
lists capital costs on a ton-per-day recovered basis,
which, in cases where complete costs are given,
allows for comparison of capital investments both
within our sample, and between our communities
and communities employing other solid waste
management options.  Table 8.3 lists annualized
capital costs per ton of materials recovered.” Tables
8.4 through 8.7 present capital cost data broken
down into recycling collection and processing and
into yard waste collection and composting, and
indicate for each of these categories what these
costs include and what, if any, other equipment is
used for which the jurisdiction did not have a cash
outlay. (Table 8.17, presented later in the chapter,
lists the capital costs of intermediate processing
facilities.)

Annual O&M costs are ongoing expenses that
include such items as equipment leasing and
maintenance, utilities, labor, administrative
expenses, licenses, supplies, insurance, residue
disposal, marketing fees, contract fees, and publicity
programs. In this study, materials recovery O&M
costs are broken down into four basic categories:
collection,  processing and  marketing,

Text continues on page 116
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_ Tabie 8.1
Communities’ Capital Costs for Recycling and Composting,

in Constant 1990 Dollars (a)
Recycling Capital Costs Composting Capital Costs Total Capital
Community Collection Processing Subtots! Collection Processing Subtotal Costs
(b} (c) (b) {d)
$0 $503,735 NA $288,455 NA

Austin, TX $503,735 NA

44
NA

Key:
NA = Not Available -- = Not Applicable

Notes:

These capital costs represent those which are incurred by the jurisdiction and not necessarily all the costs of the equipment utilized for the program(s).

For example, in Lalayette a private nonprofit group, The Recycling Foundation, operates the curbside program under contract with the

City. The only collection costs incurred by the City were the coniract fees and the cost of the bins. For the four counties listed above, any equipment

by municipalities within these counties is excluded. Tables 8.4 to 8.7 provides detailed information on what costs cover.

{a) For detailed breakdowns of equipment purchased, dates of purchase, and costs, see "In-Depth Studies of Recycling and Composting Programs:
Designs, Costs, Results,” Vols. |, ll, and Il (Washington, D.C.. Institute for Local Seli-Refiance, 1992). Each capital expenditure was converted
to constant 1990 dollars usm?:odueerpmem Tables 8.4 to 8.7 provide detailed information on what costs cover.

(b) The capital investment made - used to collect materials for recycling or composting.

(c) The capital investment made for equipment used 1o process recyclable materials in preparation for marketing to end users. Processing typically
includes sorting, contaminant removal, and crushing or baling.

(d) The capital investment made for equipment used to process -- compost, chip, or mulch -- organic materials. Processing or composting equipment

: includes shredders or chippers and front-end loaders.

(e) Private hauler under contract with the City incur all the capital costs for curbside recycling. The City did purchase some equipment for its drop-oft site
al the transfer station; these costs are not available.

(f) A leaf loader was not used during the base year but has been included, as costs of equipment used in base year are unavailable.

ssuondg Sutysoduios




Table 8.2
Capital Costs Per TPD Recovered, in Constant 1990 Dollars

Total
Recycling Composting Total Total Materiais
Community Collection Processing Subtotal Coliection Processing Subtotal Collection Processing Recovery

NA
‘$21,988
$8,848

- 810,884
$19,327
NA

3 sz
$0
o877
$20,823

Austin, TX $54,664

$12,810

o 4aes. . 31BMEB
s1o7, $11,118
wm Linn, OR $2956  $79,476 $11,826 s1 396 $13 979 $15,375

Key:
NA = Not Available  TPD = Tons Per Day - = Not Applicable
Notes:
Capital cost per TPD is calculated based on 260 days of operation per year (with the exception of Laiayenes composling costs, which are based on 5 months of
program operation). in aciuality coileciion and processing scheduies may vary from ihis. Some cosis do noi add up because ihe tonnage
collected ditfers from the tonnage processed.
(a) Private haulers under contract with the City incur all the capital costs for curbside recycling. The City did purchase some equipment for its drop-oft
recycling site al its transfer station; these costs are not available.
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Table 8.3
Communities' Annualized Capital Costs

for Materials Recovery, in Constant 1990 Dollars Per Ton (a)

Total
Recyciing Composting Subtotal Subtotal Materials
Community Collection Processing  Subtotal Collection Processing Subtotal Collection Processing Recovery
Austin, TX $12 $0 $12 $21 NA NA _ NA
‘Barkelsy. CA G o 8o s
$5
SO s ss &
$0 $7
Col $0 NA: NA
$0 NA NA
$0 $0 $0
$17.00 00 8T )’ $10:
$4 $13 $15
$1 $7 $8
$2 $4 $8
88 G 88 87
$6 $1 $3
CONA i7NA “NA
- $0 $3
$0 NA $0
e %0 80
NA NA NA
%0 . NA -~ NA
$0 30 $0
S 3 810 §10
$0 $6 $6
80 $2 83
$5 $1 $37
.......... $0 NA .. . NA

oy:
— =Not Applicable  NA = Not Available

Notes:

(a) Per ton annualized capital costs equals annualized capital costs divided by the annual tonnage recovered that the costs cover.
Collection equipment was annualized over a 7-year period, while processing equipment was annualized over a 10-year period. No discount
or financing rates were applied except in the cases of Austin, Philadelphia, Lincoln Park, and Newark where financing rates were incurred.
For these communities, actual financing rates and payback periods were applied. In Austin, Eager Beaver truck and trailers were financed
with a 5-year loan at an interest rate of 10.67%. AN equipment in Philadelphia was amortized over 5 years at an 8.5% interest rate.

The City of Newark floats bonds for the purchase of its equipment, which is amortized over a 5-year period. Lincoln Park issued bonds at

a rale of 6% for a 5-year period for the puchase of one vehicle; all df its other equipment was paid in full at the time of purchase.

(b) This applies to drop-off equipment and tonnage only, which represents 1% of the total amount of recyclables collected and processed

in the City in 1990.
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Table 8.4

Communities’ Capital and O&M Costs for Collecting Recyclables

House- Per Ton Capital
Annual holds o&M Costs

Community Tonnage (a) Served Cost (b) (1990 $) Description

Austin, TX 7,710 110,000 $05 $503735  Capital costs cover 13 trucks, 11 trailers, and 6,000 buckets, but exclude two trucks and 20,000 buckets
purchased and used after the base year. O&M costs include one drop-off at the landfill run privately under
contract with the City, and municipal curbside collection of five materials weekly with two-person crews.

Berkeley, CA 11,181 40,000 NA $7202005 Capital costs include six recycling trucks, one commercial recycling vehicle, 70 curbside truck bins, six
scales, and 50,000 waxed tote boxes. O&M costs in Table 8.9 cover one- 1o two-person nonprofit crews
under contract with the City to collect four materials weekly; municipal commercial curbside collection;
and one buy-back and two drop-offs under contract with the City. Collection and processing cost the City
$63 per ton in O&M; collection costs alone are not available.

Berlin Townsh 1,680 2000 $43 $93705  Capital costs include seven trucks (shared between recyding, composting, and the DPW), one recycling

P, traﬂrandonebader O&M costs i\dudewlecﬁonof13mamrimwaHkaews;memisom
public unstaffed drop-off site.

Boulder, CO 4,641 25,500 $51 $174085  Capital costs include 31,500 recydling bins and exdude 4,000 bins purchased and used after the base year
mmwmwdmm O&M costs cover contract fees paid for two-person crews to collect four
materials weekly. ,

Bowdoinham, ME 288 290 $23 0  No capital costs are incurred for collection. O&M costs cover one drop-off center open three days
week. (Drop-off center equipment is included under processing capital costs.) yeper

Columblia, MO 1,062 7,060 $49 $19332 Cminloostsindudemetraierandoneﬂck-upm. The cost incurred in 1982 for a packer truck used
formcndingin 1990 is not included. O&M costs cover two-person public crews to collect seven materials
monthly.

Dakota County, NA 80,000 NA $7.750  Capital costs cover a truck used for office collection. The County incurred $643,873 in O&M costs

MN paid o municipalities to support recycling programs. The tonnage recovered as a result of these
payments is not available.

Fennimore, Wi 32 970 $ $34608  Capital and O&M costs cover collection of 10 materials every other week with a two-person public crew in
a retrofitted truck, and one public drop-off center.

King County, WA 1,965 NA NA $0  Recyclables are primarily collected by the private sector. The County spent $102 a ton 1 collect and
process 1,965 tons through its drop-off program; collection costs alone are not available.

La Crescent, MN 2 1,568 $i1n $8,715  Capital costs cover 1,400 recycling bins and exciude equipment used by the contracted hauler.

O&M costs cover contracted 3-person crews 1o colloct 10 materials weekly. The County incurs the cost
of collection at the City drop-off sites (77 tons in 1990).

Lafayette, LA 2440 27,500 NA $430380  Capital costs cover 78,000 recyding bins and exclude four trucks, and four trailers owned by the private
hauler, a local nonprofit group. O&M costs cover contract fees paid 1o this group 1 collect six materials
weekly with three-person crews. The City incurred $39 a ton for collection and processing.

Lincoin, NE 454 622 4 $2500 Capital costs include 18,000 comstarch bags and exclude 10 EWI Fivestar roll-off bins purchased by the

private sector. mmwsmiwsms;:fgzeapimlwstsbrmcydabbswlbcﬁon. 0&Mco§ts
cover a crew under contract ity to pi two materials w , and one
collection orgnpggnwmmcw plck vp ookly drop-o




Table 8.4

Communities’ Capital and O&M Costs for Collecting Recyclables (cont.)

House- Per Ton Capital
Annual holds o&M Costs

Community Tonnage Served Cost (1990 $) Description

Lincoln Park, NJ 1,470 4,260 $49 $70440  Capital costs include a dump truck (shared with composting), one roll-off truck, 11 roli-off containers,
lumber and metal beams, one hydraulic tallgate, and three self-dumping , but exclude one donated
pad(erﬁm. Q&M costs cover a three-person public crew 1o collect newspapers monthly, and one public

Meckienburg Co., 3,802 110,000 NA (c) $450446 Capital costs include three front-end loaders, two Cube Vans, two roll-off trucks, one truck, one trailer, two

NC forklifts, and 40 bins for the County's drop-off sites and its office building collection program. O&M costs,
which cover 16 drop-oft sites, are not available because collection costs cannot be separated from
processing. (Charlotte incurs O&M costs of $96/on for curbside collection and additional capital costs.)

Monroe, W1 804 3,800 $ $23008 Capital costs cover 4,500 recycling bins and exclude two dump trucks and barrels purchased before the
onsotofheprogm,as_weuasﬁ(annCubsomr mdusedafmermebgl:eyear. O&M costs
cover a one-person public crew 1o collect 14 materials weekly, and one public drop-off.

Naperville, IL 7617 24,500 $73 $0  Capital costs are incurred by private haulers under contract with the City. O&M costs cover contract fees
for a nonprofit three-person crew 1 collect 12 materials weekly.

Newark, NJ 6,823 90,000 $100 $37229  Capital costs cover one recycling vehicle used 1o pick up four different recyclable materials collected on
allemative weeks, but exclude a packer truck used o collect commercial corrugated cardboard purchased
prior 1o the onset of this program, as well as capital costs incuired by contracted haulers. O&M costs
cover contract fees 1 two private haulers collecting 47 percent of public sector materials weekly; and the
City's labor costs 10 run a drop-off site, and 1 collect commercial corrugated cardboard.

Perkasie, PA 964 3,500 $50 $21,312  Capital costs cover one trailer, modifications to a truck, a security fence, steel barrels, and recycling
buckets. O&M costs cover two- to four-person public crews 1o collect glass and aluminum weekly and
newspapers and mixed paper monthly, and one public drop-off center.

Peterborough, NH 1,114 1,800 NA 0  The Town incurs no capital costs for collection. it incurs O&M costs of $45/ton for collection and
processing (covers drop-off only); collection cost cannot be divided from processing.

Philadeiphia, PA 48,368 159,245 $107 $1.788882  Capital costs cover 21 Lodal trucks, 178,987 buckets, 13 Eager Beaver trucks, seven 15-cubic-yard
trucks, a tractor trailer, and 60 igloos. O&M costs cover the collection of six materials weekly by three-
person public crews ata cost of $173 per ton, and the private collection of 30,000 tons of food waste, which
is subsidized by the City at a cost of $67 per ton.

Portland, OR 180,695 201,900 0 $0 c111':;9 prif:ape sector primarily incurs capital and O&M costs. Metro (serving a muiti-county area) owns 2

p-off sites.

Providence, RI 8171 56,423 $105 $0  Providence does not di incur capital costs. The private hauler purchased nimding trucks.
Recycling bins are supplied by the State. O&M costs cover the collection of 10 materials weekly by a one-
person crew under contract with the City.

San Francisco, CA NA 169,000 0 0  Capital and O&M costs are incurred by the private sector.

Seettle, WA 83775 121,546 NA NA  Capital costs are incurred by the private haulers contracted for curbside collection. The City incurs O&M

and some capital costs for materials collected at the transfer station. Collection O&M costs cannot be
separated from processing costs; the City spent $47/on for both. The City incurs contract fees to have
one-person crews pick up nine materials weekly in half of Seattle and one-person crews pick up seven
materials monthly in the other half of Seattle.




Tabie 8.4
Communities’ Capital and O&M Costs for Collecting Recyclables (cont.)

House- Per Ton Capital
Annual holds oL Costs
Community Tonnage Served Cost (1990 $) Description
Sonoma County, 4,063 NA NA $0  No capital costs are incured by the County because recycling collection is caried out by the private
CA secior. The O&M costs cover the contract fees paid 1o operaie the recyciing centers locaied at the County
landfill and the transfer stations. Collection costs cannot be separated from processing costs; the County
incurmed $12/ton for both.
Takoma Park, MD 1,270 4,100 $97 $83530  Capital costs include 5,400 buckets and one Curb Sorter Truck, but exclude buckets and one recycling

uudwrdtasedar\dusedafterﬁwbasevew aswellasmraeoomoactortrwks used 10 percent for
recycling, which were owned prior to the City's recycling program. O&M costs cover three-person public
crews that pick up six materials weekly.

Upper Township, 2527 4,082 M $60,394 Capnd costs cover 500 bins and a compactor truck but exclude another compactor truck bought after the
NJ P . O&M costs cover the collection of fourteen materials with a three-person public crew, and one

N .—.h ons bl cdenmin alf ononbne
UIRERITOU PUUR. “woll AAIEA .

Wapakoneta, OH 919 3,548 NA $0  Capital costs are notincurred by the Town. A packer truck bought prior to the program is used for
commerdial recydling and is not included in the capitai cost. O&M costs are incurred by fhe private
nonprofit drop-off but are unavailable because collection costs could not be separated from processing.

West Linn, OR 1,389 6,165 NA (d) $15,749  Capital costs include 5,300 collection containers but exclude a recycling truck, a packer at 20 percent use,
andacompacbr byhepnvabhauleraswellasaCurbsotw'trud&purd\asedandusedanerme
base year. O&M costs for curbside collection ($114/ton) are not incurred by the City. O&M cost for drop-
off collection is incurred by the City but the costs for recycling cannot be separated from composting.

Woest Paim Beach, 2,52 19,194 $148 $78,185  Capital costs cover 18,306 cling bins and 147 containers but exclude 100 containers and 6 trucks

FL m by the Solid Waste Authority. O&M costs cover one-person public crews picking up six materials

Noles:

(a) Tonnage given above represents the annual tonnage collected that the costs cover in the base year and do nol necessarily represent the total amount of materials recycled in the community.
{b) Per ion OBM cosis refiect average annual OBM COsis incuimed in the base year of siudy divided by the annual Iornags comecied that these anniial cosis cover.

{c) The County incurred $626,636 to (1) collect and process 3,802 tons at its drop-off sites and through its office bullding collection program and (2) process another 17,356 tons collected by the City of Charlotte and Mint Hill.
{d) The City incurred $31 per ton in O&M costs 1o collect and process 51 tons of recyclables and 1,552 tons of yard waste al i&s drop-off site.




Tabile 8.5

Communities' Capital and O&M Costs for Processing Recyclables

Per Ton Capital
Annual o&M Costs
Community Tonrlm)go c(g:t (1990 §) Description
a) (b)

Austin, TX 7,710 $0 $0  Processing capital and O&M costs are incured by the private sector.

Berkeley, CA 11,181 NA $370397  Capital costs cover a horizontal baler, four forklifts (including two paid for by private contractors), an
aluminum separator, and a glass conveyor but exclude a 40-foot conveyor system (purchased and used after
the base year) used at the medium-technology nonprofit facility. Collection and processing cost the City $63
per ton in O&M; processing costs alone are not avalable.

Beriin Township, NJ 1,680 $10 $0  The Township owns no processing equipment. Commingled materials are taken to the medium-technology
County facility, where they are ﬁppem free. O&M costs cover the fee for marketing newspaper and mixed
paper o waste paper brokers.

Boulder, CO 4641 % (c) $0 Capital costs are covered by the private sector. A baler, a truck scale, two forklifts, a front-end loader, a

t-sorting oonmor a semi-tractor trailer, a hopper, and two utility trucks are used at the medium-
mogy private facllity. O&M costs cover the confract fee paid to a nonprofit group.

Bowdoinham, ME 20 $124 $15835 l(a};Pnal costs cover a dual-axle trailer, a baler, five storage bins, a loading ramp, two pallet trucks, a barrel
jack, an electric hoist, and a chain hoist, but exclude a sorting conveyor, 81 paflet boxes, and a converted
chicken bam {which are leased), and a fire truck purchased prior to the program’s existence. O&M costs
cover processing at the medium-technology municipal facility.

Columbia, MO 1,052 $0 (d) $0 The mﬁ;sem incurs capital and O&M costs. Three balers, a shredder, two conveyor es&zlems, two front-
ond loaders, a trailer, three forklifts, four digital scales, and a truck scale are used at the medium-technology
processing center.

Dakota County, MN 11,061 $81 $43574  Capital costs cover only equioment that the County purchased for its privately onerated medium technology
fadility — a baler, wo shredders, and two conveyors used for animal bedding — and represent only 18% of the
fotal cost of the processing facility. The contracted facility operator paid for the other 82%. O&M costs cover a
contract fee paid to private processors.

Fennimore, Wi 2 $83 $94602  Capital costs cover a newsprint baler, a forklift, a skidioader, a cardboard baler, a paper shredder, a glass
crusher, and remodeling of the building used at the medium-technology municipal facility. O8&M costs cover
municipal processing.

King County, WA NA NA $0  Recyclables are processed primarily by the private sector; capital and O&M costs are thus not available. The
County did incur $102 per ton in O&M costs for collecting and processing 1,965 tons through drop-off sites.

La Crescent, MN 309 $0 (o) $0

Houston Coun S56S free of ch for th icipality which, therefore, i ital
GBM coste. A Koo bukding IPC)- 2 botcat 2 palet Hor,ton baors, o shiedders. 5 gase cvsren 2
magnetic separator, an aluminum blower and flatiener, two self-dumping hoppers, five scales, and other
equipment such as hard hats, tools, forklifts, and grinders are used at the medium-technology fadility.

building (IPC), a bobeat, a




Table 8.5

Communities’ Capital and O&M Costs for Processing Recyclables (cont.)

Per Ton Capltal
Annual o&M Costs

Community Tonnage Cost (1990 $) Description

Lafayette, LA 2440 NA $0  The City incurred no costs. O&M costs cover a oontract fee paid to private processors, but the
processing cost cannot sepamled from the collection cost (the City incurred $39 aton for bolh) A truck
scale, a vertical baler, a glass crusher, a conveyor belt, a CP ufacture 600 Densor, and a forkiift are used
atthe private low- toch y processing facility.

Lincoin, NE 0 $15 $0  Capital costs are incummed by the private sector. O&M costs cover the contract fee paid to the private
PIOCESSOr.

Lincoin Park, NJ 1,470 % $15000  Capital costs cover two used balers and a plastic compactor used at the drop-off. O&M costs cover minimal
processing before materials are delivered directly to marke

Meckienburg Co., NC 18,610 $8 $56,146  Capital costs cover two vertical balers and a forkiift(the tonnage these costs cover is not available). They
exclude balers, , three conveyors, three skid steer loaders, and two forklifts, all of which are owned
mdusedbythemvateoonuacbdprocessor O&M costs cover the tipping fee the Coumy paid to the private
meciun—bdnobgiﬂooessu for materials collected at curbside and at the drop-offs (18,610 tons).

County's per ton cost for processing another 2,545 tons of white goods and other recydables collected at
the are not available.

Monroe, Wi 804 $45 $16606  Capital costs cover two balers and 10 dumping hoppers. O&M costs cover low-technology municipal
processing.

Naperville, IL 7617 $43 $0  Capital costs are not incummed by the City but by the medium-technology contracted processor. O&M costs
cover a contract fee paid 10 this nonprofit group.

Newark, NJ 6,823 0 $0  The private sector incurs all capital and O&M costs.

Perkasie, PA 964 $10 $51682  Capital costs cover a conveyor, a can crusher, and a recyding building. O&M costs cover low-technology
municipal processing.

Peterborough, NH 1,114 NA $33144  Capital costs cover wo downstroke balers, a conveyor, a forldm/u'ud< a used plastic igranulator, and a chop
saw, but exclude a donated band saw. The Town incurred tonin O& or collection and
processing of materials delivered to the Town drop-off cemef 0CesSsing costs alone are not available.

Philadeiphia, PA 48,368 $8 $0  Private processors incur all Capital costs. O8M costs cover the contract fee paid to the medium-technology
processors.

Portland, OR 180,695 $0 $0  The private sector primarily incurs all capital and O&M costs. Metro (serving a multi-county area) owns wo
drop-off sites in the City.

Provldenci. Rl 8,171 0 (g) $0  The State incurs all processing costs at its high-technology processing system, which employs Bezner

equipment




Table 8.5

Communities’ Capital and O&M Costs for Processing Recyclables (cont.)
Per Ton Capital
Annual o&M Costs

Community Tonnage Cost (1991 %) Description

San Francisco, CA NA $0 $0  The private sector incurs all capital and O&M costs.

Seattle, WA 53,775 NA (h) $0  Two contracted companies incur capital costs. O&M costs cover the contract fees, which in tum cover both
collection and processing. The City incurmed $47/ton for curbside and transfer station programs.

Sonoma County, CA 4,063 NA $0  The private sector incurs capital costs. A densifier, a forklift, two scales, and a baler are used by a contracted
nonprofit group to process the material collected through the two County drop-off centers, a mobile drop-

fbuy-back service, and two independent drop-oft/buy-back centers. County spent $12/ton to collect and
process recyclables recovered at its drop-off sites; processing costs alone are not available.

Takoma Park, MD 1,270 $15 $0  The private sector incurs capital costs. O&M costs in the base year cover the fees paid to a private company
for hauling plastic, %la;s, and cans to . The City now delivers its recyclables to a new high-
fechnology County tacility, which em| Bezner equipment.

Upper Township, NJ 2,527 $0 (i) $0  The County incurs capital and O&M costs. The Township tips materials at the medium-technology County
facility free of charge.

Wapakoneta, OH 1,369 NA $4,800 Cagtralcosts cover a can cfusher and a glass crusher but exclude a baler, a used forklift truck, a scale, and a
frailer, which were paid for by the County. The County incurs O&M costs.

West Linn, OR 51 NA (j) $15590  Capital costs cover those for the drop-off site (a front-end loader (20 percent use) and two drop boxes), but
exclude a donated drop box and sorting conveyor. The pre-sorted materials are generally delivered directly to
market The City's O&M costs cannot be separated from its composting costs.

West Palm Beach, FL 25% $0 (k) $0  The County incurs the capital and O&M costs. A forkiift, a sweeper

Notes:

attachment, two bobcats, a grapple
attachment, a ramp master, three vertical balers, two sgflgt jacks, five glass breakers, interim IPC buildings, a
scale, five conveyor belts, and two aluminum can cru are used at the medium-technology facility.

(a)Tonnage given above represents the annual tonnage processed that the costs cover in the base year, and do not necessarily represent the tolal amount of materials processed by either the community or the processing faciliy.
{b) Per ton O&M costs refiect average annual O&M costs incurred in the base year of study divided by the annual tonnage processed that these costs cover. Costs, including those reported in notes (c) through (K), represent gross costs and therefore

exclude revenue from sale of materials.
{c) Eco-Cycle incurred $37 per 1on.

{d) Civic Recycling incurs this cost, which is unavailable.

{8) Houston County incurs $104 per ton.

{f) RE! Distrbutors incurred about $8 per ton for processing.

{g) The State incurs $32 per ton.

{h) The Recycle America Processing Centar incurred approximaiely $30 per ton in 1989.

{i) Cape May County incurred $80 per ton far processing.

() The City incurred $31 a ton in O&M costs to collect and process recyclables and yard waste at its drop-off site.
(k) The Solid Waste Authority of Paim Beach County incurred $26 per ion in the base year of

study and $21 a ton when its new facility opened in 1991.




Table 8.6
Communities’ Capital and O&M Costs for Collecting Yard Waste

House- Per Ton Capital
Annual  holds O&M Costs
Community Tonnage Served Costs (1990 $) Description
(a) (b)

Austin, TX 1372 110,000 ™ NA Cqun!coslsmndavahbbbecaweﬁncnyuses1bwmpmwdcs(@appmx $55,000 each) ina
given week. O&M costs cover three-person public crews 1o collect bagged leaves weekly Nov.-Dec.

Berkeley, CA 1,500 600 $94 © Eackerwwhsused but it was purchased 1o the initiation of the ram, so the cost is not included.

& M costs cover one-person public crews pnorm leaves, grass dmgnf?; brush and Christmas trees in
bags or carts every other week.

Beriin Township, NJ 23% 1,800 $7 $30,130 Capital costs cover four trucks (shared with recycling and the DPW) and two leaf loaders. O&M costs cover
two-person public crews collecting grass dippings and other yard waste in cans or bags weekly year-round,
and three-person crews collecting loose lsaves in fall and spring with a spedial scoop.

Boulder, CO 2250 35,000 $54 (c) $114000 Capital costs cover four front-end loaders and 20 .-.i.‘.s {both at six percent of the time) and five dump trucks
whose cost and dates are not avaiable. | , the City pai contractors for the use of 10 tractor
trailers 1 in O&M) O&M costs cover CIty contracted crews to collect brush during spring clean-up
over a inree-week period.

Bowdoinham, ME 75 &0 $ © %ﬁoﬁnﬁ '{;eua' "g.‘d *"a;q"", the Tan; :gﬂ“"‘ad oivy 7.5 tons, which residents dropped off at the Town landfis

Columbia, MO 41 NA $40 $0 The City incurmed no capital costs. One packer is used when City crews collect Christmas trees.

Dakota County, MN 11,061 70,000 $0 $0 County does not incur capital or O&M costs. Private haulers collect yard waste bagged or loose in compactor

Fennimore, W1 1689 970 $60 $3112 Cagct?l costs include a dump truck used 10 percent of the time. O&M costs cover two-person public crews to
collect piled or loose leaves, brush, and wood waste. Brush and wood waste are collected monthly year-round,
IeavesamoolecbdMobttreenmesnmelal Tonnages are for leaves only; brush and wood waste are

King County, WA 2023 NA $7 $0 The Counly dd | not |ncur capmal costs. O&M costs cover 1,323 tons of yard waste and 700 tons of Chnstmas
Foos collected through vanous drop-off programs serving certain areas of the County. Cosis for yard wasie
oollecbdatwrbsndefromZOOOOOhou is incurred by the private sector.

La Crescent, MN 144 1,568 $0 $0 The City incurs no capital and O&M costs because yard waste is only collected at its drop-off site.

Lafayette, LA 2211 27500 $73 (d) $0 Capital costs are not incurmed by the City. The hauler owns three compactor trucks. O&M costs cover
contracted three- three-person crews lo oollect Ieaves grass clippings, brush, Christmas trees bagged, bundled, or in
coniainers weekiy, year-round.

Lincoin, NE 2302 (e) $14 (t 70 v 3,700 paper bags. C&M costs cover the collection of 372 tons of isaves, giass dippings

A @ H
] O, iwWw T 4 Q| N
dbrush atarbsndebyconﬂacm;ne-person carews weekly July through Nov. 1,930 tons were oollectedat
municipal drop-off sites.




Table 8.6

Communities’ Capital and O&M Costs for Collecting Yard Waste (cont.)

House- Per Ton Capital
Annual holds 0&M Costs

Community Tonnage Served Costs (1990%) Description

Lincoln Park, NJ 2,387 (9) $16 $18,094  Capital costs cover two vacuums and a dump truck used 30 percent of the time. O&M costs cover two-person
City crews 1 collect ba%gaed leaves and grass dlippings at least two times per month in April, N’:g October,
and November. Loose leaves are picked up as needed with a vacuum pulled by a dump truck. 40 percent of
yard waste was collected at the public drop-off site.

Mecklenburg Co., NC N ANA NA $22,595 Capital costs cover 50 percent of the maintenance service truck, which is shared with the recycling program.
The County operates a drop-off site for yard waste at the landfill, but O&M costs are not available. s

Monroe, WI 417 3,900 $67 $8,790 Capital costs cover a jeep and a sweeper attachment but exclude a packer truck. O&M costs cover one-person
public crews to collect bagq?hd grass clippings and brush weekly April to November, and to collect leaves
weeldy from October 15 to Thanksgiving.

Naperville, IL 4,901 24,500 $77 (h) $243,060 Caglal costs cover a J.D. Loader, four brush chippers, and two leaf loaders, but exclude two vacuum sweepers
at 20 peroent use (purchasesd 1975) and any equipment used by the private contractors. O&M costs cover a
public crew to collect loose leaves and brush three times per year, and Christmas trees. O&M costs also cover
contract fees for collection of bagged grass clippings and other garden waste weekiy April through December.

Newark,NJ 7,435 NA $10 $0 The City incurs no capital costs. O&M costs cover contract fees with three private haulers to collect leaves,
grass clippings, brush, and Christmas trees at curbside weekly from October through January. All households
are served as needed.

Perkasie, PA 654 3,500 $36 NA  Capital costs are not available. O&M costs cover three o five public workers to collect leaves with vacuums
and dump trucks weekly from late October through November, and brush monthly on an on-call basis.

Peterborough, NH 0 0 - == Peterborough has no composting program. Brush and wood are bumed.

Philadelphia, PA 1571 45,000 NA NA Capital costs are not available, but two vacuum leaf loaders, six tractor and trailers, two large loaders, 10
mechanical brooms, and a compactor truck are used for composting and various Streets Department activities.
Three- 1o five-person public crews collect leaves once in four neighborhoods November through December and
also collect Christmas trees. O&M costs are not available.

Portland, OR 411 NA $0 $0 The private sector incurs capital and O&M costs. (Only some haulers offer yard waste collection service.)

Providence, RI 0 0 - == Providence has no composting program.

San Francisco, CA 172 NA $35 $0 The City does not have curbside service for yard waste. $35 per ton figure covers the City's O&M cost to
collect and chip Christmas trees in 1990. per

Seattle, WA 36,781 94,805 $65 (i $0 The City incurs no capital costs. O8M costs cover contract fees. Two private contractors collect bagged

0 bundied, o containerzed leaves, grass dippings, brus

't Vi ivi X
h using one-person crews and rear—badng‘m
trucks. North section is serviced weekly year-round. Souﬂ‘?gsecﬁon is serviced biweekly March through
October and monthly the rest of the year.
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Communities' Capital and O&M Costs for Collecting Yard Waste (cont.)
House- Per Ton Capital
Annual  hoids oM Costs

Community Tonnage Served Costs (1990 §) Description

Sonoma County, CA 8 1,200 $0 $0 The County does not incur capital or O&M costs. The City of Santa Rosa a pilot curbside yard waste
collection program in Sept. 1990. It served 1,200 households and collected 83 tons of wood and yard waste in
1990. Almost 2,000 tons of yard waste was composted in the County in 1990.

Takoma Park, MD 1,206 4,100 $76 $83,530 Capital costs cover three compactor trucks at 10 percent use, five leaf vacuums, and four 15-cubic-yard leaf
colgcnon boxes. O&M costs cover three-person public crews to collect bagged leaves, grass clipppings, and
gl;ristmas trees weekly year-round (starting June 1990) and five-person crews to collect loose leaves in the

Upper Township, NJ 884 3860 $49 $84,053 ital costs cover two leaf vacuums and a compactor truck. O&M costs cover two-person ic crews

P leaves weekly year-round and grass clippings, wood waste, brush, Christmas trees w%oﬁgn?ring 0
m\gmber Loose leaves are in November and December. Two-person crews collect and chip large

Wapakoneta, OH 455 3548 $45 $19480 Capital costs cover a leaf loader truck and a dum%gx:k at8 ment use. O&M costs cover this collection but
also include some activities at the compost site. City coll leaves at the curb during November and
December.

West Linn, OR 4 5,300 $0 $0 The City incurs no capital and O&M costs for curbside collection; these are picked up by a private hauler. In
total, 1,552 tons were collected in 1990 through curbside and drop-off (but only 4 tons through curbside).

West Paim Beach, FL 16,703 18306 $37 NA Capital costs are not available, but three compactor trucks, five cranes, and 10 Lightning Loader Trucks are

used. O&M costs cover two-person public crews 1o collect leaves, grass clippings, brush, wood waste, and
Christmas trees, two times per month, year-round.

Koy
-- = Not Applicable NA = Not Available

Notes:

{a) Tonnage given above represents the annual tonnage of yard waste collected covered by the listed costs, and do not necessarily represent the total amount of materials collected.
{b) Per ton O&Mi costs refiect average annuai costs incurmed in the base year of study divided by ihe annuai fonnage collected that these annual costs cover.

(c) Includes cost of composting,

{d) Contract fee is based on a per household cost.

{e) 2,000 househoids were served by the pilot curbside program.

{f) Curbside yard waste collection cost the City $32 per ton ($11,966). Drop-off collection of yard waste and Christmas trees cost the City on average $11 per ion.

in) 1 494 tare af unml waste wamn snllantad at fiwheida fram 9 779 haumahalde: tha nthar GR2 tane wnm sallnmad ot tha dean Al eita

{G} 1,424 1008 of yard wasts wors al curbside from 2,772 houssholds; the other 963 tons wers collacted a1 the drop-off sits.
(h) Leaf and brush collection costs the City $64/10n and $84/0n, respectively. The private hauler is paid the equivalent of $111 per ton for refuse and yard wasie collection, and $120 per ton for Christmas tree collection.
(1) The City paid U.S. Disposal $84.290n 1o collect and compost yard waste in 1980, and General Disposal $56.36/0n for collection alone. U.S. Disposa! collected 36,781 tons and General collected 10,845 tons.




Table 8.7

Communities’ Capital and O&M Costs for Composting

0&M Capital
Annual Per Ton Costs o
Community Tonnage Costs (1990 $) Description
(a) (b)

Austin, TX 1,372 $56 $288,455 gxltal costs cover a windrow tumer, a front-end loader, a conveyor, and screens. O&M costs cover a municipal high-

nology co-composting site, temperature testing, tuming rows 2 times per week, and screening compost.

Berkeley, CA 1,600 $24.75 (C) $0 Capital costs are not incurred by the City. One packer truck is used 50 percent of the time. O&M cost listed is the

' tipping fee paid to the private high-technology facility. Recycled Wood Products uses a tub grinder; material is
watered, screened, windrowed, tumed , temperature monitored, and tested.

Berlin Township, 2,339 $2 $13,239  Capital costs cover a chipper and exclude a windrow turner. O&M costs cover the medium-technology municipal site.
Windrows are turned once per month.

Boulder, CO 2,250 NA $375  Capital costs cover 15 backyard composting bins. Brush is chipped with a tub grinder owned by a private contractor.
%M costs for municipal brush chipping are not available because processing cost cannot be separated from

ection.

Bowdoinham, ME 8 NA $0 The Town had not incured any capital costs through the base year, but has since purchased a shredder. A municipal
&op'-:g is located at the landfill where the compost is piled (low-technology processing), but O&M costs are not
available.

Columbia, MO NA NA NA  Capital and O&M costs are not available. There is a municipal drop-off site for low-technology muich production.

Dakota County, 11,061 $33 $0 Capital costs are not incurred by the County. Operator owns all equipment for the medium-technology processing

MN y ta:ﬁity, including three conveyors, a rommel screen, a clump breaker, a tub grinder, a Seppi tree/t!rougsh chopper, a
skid-steer loader, a front-end loader, and a trackdozer. O&M costs are contract fees paid to the private company that
operates the two County-owned yard waste composting sites. Workers empty bags, mix contents with soil, use clump
breakers, pile, and repeat the process.

Fennimore, WI 169 $13 $0 The City incurred no capital costs, although it uses one 1975 front-end loader, purchased prior to the program. O&M
costs cover medium-technology municipal processing. Dropped off yard waste is windrowed and tumed each week.
Leaves picked up at curbside are spread on a local farm.

King County, WA 2,023 $25 (C) $0  The County incurs no capital costs. O&M costs cover the tipping fees paid to four private composting sites with
varying processing technologies.

La Crescent, MN 144 $12 (d)  $24,153  Capital costs cover a front-end loader used 40 geroent of the time. O&M costs cover low-technology processing
(turning of the pile 3-4 times per year). Drop-off site is open from April through October.

Lafayette, LA 2,211 $17 (e)  $190,000 g:ﬁital costs cover a tu?(?rinder and front-end loader. O&M costs cover City-owned and -operated medium-

no site. The yard waste is unioaded on an asphalt pad, ground with a tub grinder, windrowed, temperature
monitored, and reformed.

Lincoln, NE 2,302 $14 $90,208  Capital costs cover a front-end loader (used 10 percent of the time) and a cm;per The medium-technology site is
owned and operated by the City. O&M costs cover rental of a tub grinder and the grinding, windrowing, and weekly
tumning of yard waste.

Lincoln Park, NJ 2,387 $3 $19,488  Capital costs cover two chippers purchased in 1982 for brush, now used only for Christmas trees. O&M costs cover

tipping fees for yard waste at the medium-technology County sing facility. The Borough brings leaves and
grass dlippings to two local composting facilities (one County facility atnga.ﬂ/cz and one municigl cility at no
charge) and brush to three private chipping/composting sites. The Ox Stump Factory charges $8/cy.




Community

Annual
Tonnage

o&M
Per Ton
Costs

Table 8.7

Communities’ Capital and O&M Costs for Composting (Cont.)

Capitel
Costs
(1990 $)

Description

Meckienburg Co.,
NC

Monroe, Wi
Naperville, IL

Newark, NJ

Perkasie, PA

Peterborough, NH
Philadeiphia, PA

Portiand, OR

Providence, Rl
San Francisco, CA

Seattle, WA

Sonoma County,
CA

417

4,901

7,435

0
1,006

19,054

0
6,578

38,900

1,972

NA

$18

$27

M

$89

$13

$17

NA

$1,416,787

$7.308

$223,680

$191,325

NA

NA

$0

$0

$0

$0

Capital costs cover a pick-up truck, a tub grinder, a windrow tumer, two tub grinders, a steer loader, a tractor loader, a
shredder, four dump trucks, and two wheel loaders but excludes two conveyors, a tractor loader, and a trommel
screen purchased and used after the base year. The county purchased most of this equipment as a result of
Hurricane Hugo. O&M costs are not available. The yard waste is windrowed, tumed, and cured at the medium-
technology County facility.

gxital costs cover a chipper. O&M costs cover a tub grinder rental fee at the City-owned and -operated low-
nology site. Materials are mixed, ground, and formed into a large pile, which Is tumed 4 times per year.
Christmas trees are chipped.

Capital costs include a dump truck, a windrow turner, and a tractor but exclude a spreader truck bought in 1977 (cost
is not available). O&M costs cover windrowing, temperature monitoring, turning as needed (once per week in the
summer), and watering as needed at the municipal high-technology site. Christmas trees are chipped.

Capital costs cover a cthper (6 percent use), a front-end loader, and a shredder-mixer. The medium-technology site
is municipally owned and operated. M costs cover the rental of a screen-all and windrowing of leaves and grass
clippings, watering once per month, and tuming every 2 weeks. Finished compost is screened. Christmas trees are
chipped with a borrowed chipper.

Capital costs are not available. The Borough delivers leaves to a farm 2 miles away, where they are windrowed and
turned with a back hoe (medium-technology processing). Some leaves are also delivered 10 a landscaping company.
Brush chipped at curbside is simply deposited in piles at local parks.

The Town had no composting program during the base year.

C?ital costs are not available, but front-end loaders and a windrow composter are used. The medium-technology site
is City-owned and -operated. O&M costs cover the salaries of three employees but exclude the costs of fuel and of
windrowing and turning the leaves weekly, which are not available.

The City incurs no costs. There are at least two private composting sites in the metro area that accept yard waste
from residents and private businesses. Grimm's charges between $4 and $6.5/cy; MacFarland Bark charges $35 per
ton.

Providence has no composting program.

The City incurs no capital costs. O&M costs cover a backyard composting program. In 1990 the City budgeted
$83,00z for backyard composting. The tonnage composted is estimated.

Seattle incurs no capital costs. O&M costs cover the tipping fee ($5.47 to tip the first 24,000 tons and $18/ton for any
tonnage above that) paid to a private medium-technology processor for yard waste collected by the contractor,
General Disposal. U.S. Disposal (the other contracted service provider) delivers yard waste directly to the privately
owned and operated medium-technology Cedar Groves Compost Facility.

Capital costs are not incurred by the County. Yard waste is composted at the Bennet Valiey Farm , where it is
screened ?ang windrowed. The County also operates a Christmas tree chipping recovery program, but the per ton cost
is not available.




Table 8.7

Communities’ Capital and O&M Costs for Composting (Cont.)

0o&M Capital
) Annual Per Ton Costs o

Community Tonnage Costs (1990 $) Description

Takoma Park, MD 1,206 $2 $9,000 Capital costs cover a backhoe (20 percent use) end exclude a wood chipper. O&M costs cover the low-technology
composting of fall leaves. Bagged leaves and grass clippings are taken to a medium-technology County composting
facility and tipped at no charge.

Upper Township, 884 $12 $1,410 Capital costs cover a chipper (10 percent use) but exclude a front-end loader, screen-all, and tub grinder used at the

NJ medium-technology County composting site. O&M costs cover tipping fees charged by the County for brush and wood
waste. Leaves and grass clippings are tipped for free. The municipality does not incur any costs. No composting was
done in the base year.

Wapakoneta, OH 455 NA $0 In the base year, the municipality rented a manure spreader to land-apply some the organic matter. This cost is
included in its $45/ton O&M cost for collection and processing.

West Linn, OR 1,552 $31 () $70,595 Capital costs cover composting equipment, land improvements, and a tub grinder/power unit. O&M costs cover
grinding wood material and windrowing and turning yard waste every 6 weeks at the medium-technology municipa site.!

West Palm Beach, 12,404 $0 $0 The City incurs no costs. Yard waste and Christmas trees are delivered to a County composting site free of charge.
composting costs the County about $20 per ton.

Key: . i

cy=cubicyard ~ NA=NotAvailable - = Not Applicable

Notles:

{a) Tonnage given above represents the annual tonnage composted that the costs cover in the base year, and do not necessarily represent the total amount composted by either community or composting facility.
(b} Per t1on O&M costs reflect average annual costs incurred in the base year of study.

(c) Represents tip fee paid.

{d) Administration costs ($9,187) added another $64 per ton.
{e) City charges WM a $24 per ton tip fee.
{f) Includes collection and processing of 51 tons of recyciables at drop-off site.
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Table 8.8
Communities’ Materials Recovery Operating & Maintenance
Costs (Recycling and Composting Combined)

Totat Materials
Subtots! Recovery
Community Collection Processing Coll & Proc Admin Educ/Pub Costs

Austin, TX $740,000 $80,000 $820,000 $75,300 $40,400 $935,700

i
R

%
& 3

991,612

Upper Township,

West Linn, OR
West Paim Beach,

oy:
Admin = Administration Educ = Education O&M = Operating and Maintenance Pub = Publicity
Coll = Collection NA = Not Available Proc = Processing - = Not Applicable
Notes:

See Tables 8.4-8.7 for descriptions of what costs cover and what costs exclude. Figues in this 1able are based on those
provided in Tables 8.9 and 8.10. For more detailed information on what costs cover see, “In-Depth Studies of Recydling
and Composting Programs: Designs, Costs, Results® (Washington, DC: ILSR, 1992).

(a) Total malerials recovery cost includes $437,821 paid to municipalities for recycling activities.

(b) Education and publicity cost are included in adminstration costs.




Table 8.9
Communities’ Recycling Operating & Maintenance Costs

Year
Data
Community Collected Collection Processing Coll & Proc  Admin Educ/Pub Subtotal
$30,400

Austin, TX Fye9 $735,000 $0 $735000 $65,3(

Key:

NA = Not Available

Notes:

This table represents costs incurred by the local jurisdiction only. See Tables 8.4 and 8.5 for descriptions ot what costs include and exclude.
(a) A small portion of these education/publicity and administration costs are spent on composting activities.

(b) The cost is incurred by Civic Recycling and is ilabl

(c) Total materials recovery cos! includes $437,821 paid to municipalities for recycling activities.
{d) The cost is incurred by Houston County and is $104/ton.

(e) The City of Chariotte incurred $1.633,311 ($96/0n) in addition to the County's costs.

{1) Meckienburg County incurred a $7.50/on tipping fee for processing.

{g) REi Distributers incurred between $490,000 and $690,000 (about $9/ton) for processing.
(h) Thesae costs cover the curbside recycling program alone.

(i) The State incurres $320n.

(i) Golden Gate Disposal spent $7,512,305.

(k) The cost is incured by the private sector and is unavailable.

(1) The City’s costs include contract fees lor collection and processing.

(m) Cape May County incurred gross costs of $80 per ton for processing.

{n) Weet Linn Disposal spent $153,109 o collect 1,338 tons of recyclables.

(0) Education and publicity costs are included with administrative costs.

(p) The Solid Waste Authority of Palm Beach Co. incurred $26 per ton in 1990; this decreased to $21 per ton when its new facilty cam online in 1991.
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Table 8.10
Communities’ Composting Operating & Maintenance Costs

Year
Data
- ). A ollaen b Edduom Daoka [-T¥N -
l‘nmmnn!h‘ l‘nll-n:-nl cﬂ"“i‘.ﬂ- [ o Yoy Py e I\-“ a P.“ Admin uc/Pub ouu“' i

West Linn, OR

Key:

Admin = Administration Coll = Collection - = Not Applicable
NA = Not Available Proc = Processing

Note:

See Tables 8.6 and 8.7 for descriptions of what costs include and exclude.
(a) Education and publicity costs are included under administrative costs.




Table 8.11
Communities' Combined Per Ton O&M Costs for Recycling and Composting

Subtotal Total Materials Recovery
Community Collection Processing Coll & Proc Admin Educ/Pub Gross Rw‘;)nuc Net

Austin, TX $81 $9 $90 $8 $4 $103 $24
Barkeley . ( =3 308 R0 el

$0
$0
$0
$0
m 3
$0
.......................... . %80
Key: .
Admin = Administration Educ = Education =~ O&M = Operaling and Maintenance Pub = Publicity
Coll = Collection NA = Not Available  Proc = Processing - = Not Applicable
Nolwe:

Per fon costs reflect average annual operating costs in the base year of the study.
Some costs do not add up because tonnage collected, processed, and the tonnage adminstration and education/publicity costs cover
may ditfer from the tonnage processed. For per ton costs for recycling collection and processing, see Tables 8.4 and 8.5.

(a) Represents revenue received by community from the sale of recyclable or compostable materials divided by the
total tonnage of material recovered through publicly sponsored programs.
(b) The administration cost for West Linn includes education and publicity.




Table 8.12
Combined Per Ton Recycling and Composting Costs
(Annualized Capital and O&M)

Recycling Composting Total Materials Recovery
Community Capital oM  Gross Capital oM Gross Capita) O&M Gross Revenue Net

o
T
8

Key:

NA = Not Available O&M = Operating and Maintenance - = Noi Applicable

Note:

Per ton costs reflect average annual costs for the base year of study, which is typacally 1990 See Table 1.1.

{a) Private haulers under contract with the City incur all capial costs for curbside recydiing. The City did purchase some equipment

for its drop-off recycling site at its transfer station. Although these costs are unavailable, net costs are calculated beca , according to City
officials, these capital costs are accounted for in the City's O8M costs.




administration, and education/publicity. Most
O&M costs vary with the amount of material
recovered and labor hours spent. Some O&M costs,
such as insurance fees, heating costs, and publicity
costs, remain fixed despite the volume of material
handled. Tables 8.8 through 8.10 present annual
total gross O&M costs incurred by each jurisdiction
for recycling, composting, and total materials
recovery, including the costs for publicity and
education programs and for program
administration and overhead. These tables exclude
expenditures by public agencies other than the
community documented, as well as the value of
any volunteer labor.’Tables 8.4, 8.5, 8.6, 8.7, and
8.11 list per ton gross O&M costs for recycling
collection and processing and for yard waste
collection and composting, and indicate for each of
these categories what these costs include. Total
gross and net O&M costs for recycling and
composting are presented in Table 8.11.°(Recycling
and composting costs include marketing costs, but
they should also take into account revenues from
the sale of materials. For comparative purposes we
generally use gross costs and thus exclude the effect
of higher sales prices, on average, for scrap
materials on the coasts than in the Midwest. Net
costs for these programs are often significantly
lower when revenues are factored in.)

Table 8.12 lists total materials recovery costs
(composting and recycling costs combined),
including annualized capital costs and O&M.
Capital costs typically comprise a small percentage
of total costs. Traditionally, community recycling
systems do not have large fixed investments, and,
as a result, are able to respond to near-term
changes in their operating environment (e.g.,
changes in the amount or composition of the waste
stream, better processing technologies, more
rigorous environmental standards). As indicated
in Table 8.17, some recycling systems have recently
become more capital-intensive.

We have made every effort to use a uniform
methodology for documenting and assessing costs.
Yet, due to the difficulty in gathering reliable and
consistent cost information, the figures presented in
this chapter do have some limitations. The
observations made are not based on rigorous
statistical data. In addition, the costs documented
focus on the costs incurred by the local government
or community studied. All the costs being incurred

by all the parties involved in recycling and
composting are not necessarily reflected in the
figures presented here. (The notes at the end of
each table help clarify what costs are excluded, as
do Tables 8.4 through 8.7.) While costs incurred
by the private sector are not documented in this
report, Table 8.16 does list gross operating costs by
all the public sector parties involved in curbside
recycling activities. Private sector recovery
enterprises operate as businesses and cover their
costs through the fees they charge and the materials
revenues they receive. (If private recycling
processors or composers do not charge local,
county, or state governments for handling
materials, these operators’ costs are typically being
covered by materials revenues, not by the
taxpayer.) Readers interested in undertaking their
own cost analysis should review the raw cost data
as reported in In-Depth Studies of Recycling and
Composting Programs: Designs, Costs, Results.

The Effect of Program Design on Costs

Tables 8.1 through 8.12 indicate that capital and
O&M costs vary widely from community to
community. O&M costs (excluding revenues) for
recycling range from $9 per ton in Wapakoneta to
$162 per ton in West Palm Beach. O&M costs for
yard waste collection and composting range from
$9 per ton in Berlin Township to $109 per ton in
Lafayette. The capital investment made per ton-
per-day recovered also varies widely. Newark has
invested only $1,420 for every ton-per-day it
recycles, while Fennimore has invested $104,400.
Fennimore made the lowest investment in yard
waste collection and composting equipment at
$4,800 per ton-per-day composted, while Austin
made the largest at $54,660.°

Why do reported materials recovery costs vary
so much? How can communities avoid incurring
high costs? By answering the former question, we
can also address the latter.

Evaluating the economics of community
materials recovery programs is a challenging task.
Reliable and consistent data are often lacking.
Publicly funded programs may underestimate their
costs by including large volunteer efforts or
excluding expenditures made by other public
agencies, while private operations’ data are often




Chart 8.1
Gross O&M Costs Per Ton Recovered
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that could not be broken down into the specific categories. In a few communities, costs cannot be broken down into collection and processing.

unavailable for public scrutiny. Collection and

processing systems vary widely from one
community to the next. Each system collects
different types and amounts of materials, requires
distinct set-out procedures, utilizes different
vehicles and crew sizes, and employs different
processing techniques. Moreover, programs differ
as to service provider. Some use public crews to
collect materials, others contract with private
haulers for collection. While there is no simple
formula for determining which system is more
advantageous, this section will examine the
relationships between different program types and

COSsts.

Drop-off Versus Curbside Collection

As we discussed in Chapter 5, there are two
basic strategies for collecting recyclable and
compostable materials: drop-off and curbside

collection. While curbside collection is critical to

maximizing participation and therefore recovery
levels, drop-off is cheaper. Chart 8.1 graphs gross
O&M costs per ton of material recovered. Charts
8.2a and 8.2b graph gross O&M costs for collection
and processing of recyclables and compostables,
respectively. In comprehensive curbside programs,
collection accounts for most of the total O&M costs.
The six communities whose costs in Charts 8.1 and
8.2 largely represent drop-off programs--Sonorna
County, Lincoln, Lincoln Park, Peterborough,
Wapakoneta, and West Linn--are those with very
low per ton collection costs."While Bowdoinham
is also largely a drop-off program, its expensive
processing costs ($124 per ton) elevate the total cost
of the program. The small throughput at its
processing facility accounts for this high per ton
processing cost.

Drop-off can work as a primary collection
strategy in communities in which residents self-haul
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Table 8.13
Communities’ Total Recycling Costs
(Annualized Capltal and O&M)
Annualized Set-out
Capital Cost  O&M Cost Groes Cost Revenue Net Collection
($/ton) ($/ton) ($ton) ($ron) ($ron) Coliector Method
Saeattle, WA (a) NA $56 $56 $1 $56 Contract Commingled
Boulder, CO $5 $73 $79 $0 $79 Contract Segregated
La Crescent, MN $5 $117 $123 $0 $123 Contract Segregated
Berkeley, CA $12 $89 $102 $0 $102 Contract Segregated
Providence, Ri $0 $116 $116 $0 $116 Contract Commingled
Naperville, iL $0 $121 $121 $0 $121 Contract Segregated
Latayette, LA $25 $100 $125 $0 $125 Contract Segregated
Newarik, NJ (b) $1 $147 $148 $8 $141  Contract/Public Commingled
Peterborough, NH (DO) $3 $66 $69 $18 $51 Public -
Berlin Township, NJ $8 $53 $61 $5 $57 Public Commingled
Perkasie, PA $9 $65 $73 $12 $61 Public Segregated/Comm
Monroes, Wi $6 $97 $103 $35 $68 Public Commingled
Lincoin Park, NJ $19 $67 $86 $7 $79 Public --
Columbia, MO $2 $84 $86 $7 $78 Public Segregated
Austin, TX $12 $108 $120 $29 $91 Public Commingled
Upper Township, NJ $3 $95 $99 $0 $99 Public Commingled
Lincoin, NE $1 $126 $126 $0 $126  Public/Contract Commingled
Fennimore, Wt $45 $125 $170 $23 $147 Public Segregated
Bowdoinham, ME $7 $156 $163 $13 $150 Public Commingled
Takoma Park, MD $9 $144 $153 $0 $153 Public Commingled
West Palm Beach, FL $4 $162 $166 $0 $166 Public Commingled
Phiiadeiphia, PA $85 $158 $243 $2 $241 Public Commingled
Key: DO = Primarily drop-off program O&M = Operating & Mainenance - = Not Applicable
Notes:
(a) Private haulers under contract with the City incur ail the capital costs for curbside recycling. The City did purchase some equipment for its drop-off recycling site at its transter
station. ARhough these later costs are not available, net costs are calculated above because, acoording to City officials their costs are accounted for in the City's O&M costs.
(b) The publicly run component of Newark's curbside program was more expensive, on a per ton basis, than the contracted segment of the program.

refuse to disposal sites. In 1990 Peterborough, a
small rural New England town, recycled 42
percent of its residential waste at its drop-off site,
incurring an O&M cost of $45 per ton for collection
and processing (see Tables 8.4, 8.5, and 8.11).

Drop-off collection supplements curbside
collection in a number of communities. By
enabling residents and/or business establishments
to drop off their recyclable or compostable
materials throughout the week, and by accepting
materials not collected at curbside, drop-off
collection not only reduces total per ton program
costs but also can increase the overall tonnage of
material collected. In West Linn, 36 percent of the
materials recovered in 1990 were collected and
marketed through the City’s drop-off center at an
O&M cost of $31 per ton (see Tables 8.4 and 8.11).
In contrast to these costs, the City’s private hauler
reports incurring $114 per ton to collect recyclable

material at curbside. Sonoma County contracts with
nonprofit and for-profit recycling companies to
operate drop-off sites at disposal facilities. In FY
1990 these contracts cost the County $12 for every
ton recycled (see Tables 8.4 and 8.11).

Philadelphia’s Block Comer Program is another
effective and inexpensive recycling system. In 1990
recyclables were collected from 10 block corner
neighborhoods at an estimated cost of $58 per ton—
one-third the cost of the City’s curbside program.
Revenues from the material sales are returned to the
community and used to fund neighborhood projects.

Service Provider: Public Versus Private

Either the public sector, the private sector, or
some combination of the two can undertake
collection and processing services for recyclables




Chart 8.2a
Recycling Collection and Processing O&M Costs
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Note: In a few communities costs cannot be broken
down into collection and processing.

and yard waste. A little
over one-third of our 30
communities use public
crews to  collect
recyclables; another
third contract with
private haulers to
provide this service; and
in the remainder private
haulers provide this
service independent of
the public sector.
Arrangements for yard
waste collection service
vary similarly. Table
8.13 lists communities’
total capital and O&M
costs for recycling
organized by service
provider.

As Table 8.13
indicates, costs vary
widely for systems with
both public  and
contracted haulers.’ The
net recycling costs
(including collection,
processing, administra-
tion, education, and
annualized capital costs)
of programs with
contracted collection
service range from $56
per ton in Seattle to
$125 per ton in
Lafayette. The City of
Newark, which relies
primarily on contracted
service, incurred a net
cost of $141 per ton of
material recycled.
Communities using
public collection crews
incur net total costs
ranging from $57 per
ton in Berlin Township,
New Jersey to $307 per
ton in Philadelphia.’
The two least expensive
programs (Wapakoneta



Waste Prevention, Recycling, and Composti

and Peterborough) are publicly run drop-off
programs. The least expensive curbside program is
Seattle’s, a contract system.”The next least
expensive curbside program is Berlin Township’s,
a publicly run system.

There are financial advantages and disadvan-
tages to each system. (See Table 8.14.) Commun-
ities with contracted recycling programs incur
fewer capital outlays than do communities that

Within our 30 communities, the average crew size
per collection vehicle is 2.4 people for public
collection programs and 1.8 people for private
collection. In some cases larger crews increase
costs, but in other cases they do not. Although
labor costs do make up a large portion of O&M
costs, total labor costs depend not on the number
of crew members per vehicle but on total labor
hours required. Larger crews may get the job done
more quickly. For instance, the Naperville Area

provide service. By contracting out collection,

communities also re-
lieve themselves of the
responsibility of coor-
dinating the logistics
of collection, which
may lower their ad-
ministrative and over-
head costs. Yet con-
tractors may pass on
these costs and the
cost of their equip-
ment in the fees they
charge. As listed in
Table 8.11, many of
the communities with
the highest per ton
administrative costs
(over $14 per ton) are
those with publicly
run systems. How-
ever, communities
contracting out service
usually do not receive
the revenue from ma-
terial sales (which may
be of greater concern
when secondary mate-
rial prices rise). As
indicated in Table
8.13, revenue earned
from the sale of mate-
rials can substantially
lower the per ton costs
of publicly run materi-
als recovery programs.

There is some
difference between
public and private
service providers in
regard to crew size.

Recycling Center switched from two- to three-

Collection

Processing

Marketing

Efficiency

Labor

Financing

Other

Table 8.14
Advantages and Disadvantages of
Public and Private Service Providers

Public

Municipalities directly control the
number and types of materials
targeted.

Municipalities incur costs of
processing and are responsible
for finding markets, unless
counties or state agencies
provide this service.

Municipalities retain direct
control of the materials and
how these are marketed.

Municipalities retain control of the
materials revenue.

Municipal employees may not
be as efficient due to lack of
profit incentive. (Time
incentives may alter this.)

Public crews tend to be larger
than private crews.

Municipalities may have better
access to more capital to
purchase equipment.

Communities may have the
opportunity and ability to more fully
integrate recycling programs into

their solid waste management system

rather than having recycling as an
add-on cost to the system.

Private/Contracted

Municipalities can control the number and types
of materials targeted through contracts.

However, if contracts are not up for renegotiation,
municipalities may not have this flexibility.

Municipalities do not need to oversee the
logistics of collection, which will reduce
administrative overhead.

Municipalities do not need to oversee the logistics
of processing, which minimizes
administrative overhead.

Municipalities often pay no costs for
delivering materials to private processing
centers. They may have to pay a tipping
fee or they may even be paid revenue.

Municipalities may have less control over the
choice of end markets. (Contracts may
stipulate market preferences.)

Municipalities avoid the responsibility of
securing markets thus avoiding the potential
need to store materials until markets open up.

Relying on private processors/contractors
can ease the effect of market fluctuations
on smaller communities’ budget.

Private sector may provide more efficient
services due to profit incentive.

Private crews tend to be smaller than
public crews.

Municipalities do not need to incur capital
costs for equipment. However, contractors
may pass these costs on in the fees they charge.

Communities can negotiate flexibility
into their contracts.

Ccmmunity-based recycling businesses
provide benefits to tte community beyond
recycling collection and processing services.

a2 Coss I




person crews to speed curbside collection of
materials and to minimize overtime pay. The City
of Philadelphia, which has the highest reported per
ton O&M curbside collection cost in our sample,
utilizes three crew members per vehicle. The City
asserts that reducing crew size would not increase
route efficiency. (Due to the high population
density of Philadelphia, the City claims that
recyclables are loaded more rapidly when the
driver remains on board and two additional crew
members follow behind to load materials.) The
City does agree that reducing crew size from three
to two in less dense regions, which represent
approximately 10 to 20 percent of the City, would
lower costs. In addition, the City is working to
increase the operating efficiency of its crews.

Whether collection is private or public,
municipalities have the opportunity to restructure
their overall solid waste management system by
shifting crews or vehicles from refuse collection to
materials recovery or by encouraging their
contractors to do so. Flexible contracts that allow
restructuring are more attractive than fixed
contracts, which do not allow the community to
shirt personnel and equipment to other tasks.
Perkasie, Pennsylvania and Takoma Park, Maryland
replaced their second weekly trash collection day
with recycling collection, using the same municipal
crews to collect trash and recyclables. In an effort
to encourage integration of recycling and refuse
collection, Newark has requested that its new
contracted hauler, servicing one-third of the City,
collect both refuse and recyclables.

Segregated Versus Commingled
Collection and Processing

Curbside set-out and collection methods vary
widely from community to community. (See Table
5.6 in Chapter 5.) Communities design their set-
out and collection methods to fit existing or
planned processing systems, which in turn are
designed to meet the material specifications
stipulated by end users. Overall O&M and capital
costs depend on both collection and processing
strategies. There are trade-offs between capital
investments and operating costs, and between
collection costs and processing costs. A community
may have an expensive collection system but an
inexpensive processing system, which may translate

to an inexpensive recycling program overall, or vice
versa. For example, a collection system in which
materials are sorted en route may obviate the need
for a processing facility or may only require one
with minimal processing equipment. Expensive
equipment may reduce labor requirements and thus
operating costs. However, the higher the capital
costs, the larger the debt a community generally
has to assume.

The reject rate, which results primarily
from excessive glass breakage, at high-
technology facilities can have a direct
effect on recovery rates and costs.

The number and types of materials targeted for
collection, the type of processing system available,
market specifications for sale of the material, and
level of service desired (customer convenience),
often dictate the nature of set-out and collection.
Over one-third of the 27 communities with curbside
collection programs utilize some form of segregated
set-out, with the number of sorts varying from
three to eight.” (In this report, segregated systems
are defined as those in which residents are
requested to separate their glass from their metal
food and beverage containers.) In other programs,
residents are allowed to commingle at least some
materials, which are sorted either en route (partially
or completely) or at processing facilities.

Co-collection systems, in which source-
separated materials are collected at the same time
and with the same vehicle as refuse, may offer
communities the opportunity to reduce recycling
collection costs by eliminating the need for separate
recycling vehicles, crews, and routes. A number
of communities have tried these systems with
mixed results. (See side bar, p. 138.) A promising
type of co-collection is the “wet/dry” system—
which has demonstrated potential to achieve high
diversion rates. In wet/dry systems, dry
recyclables are segregated at set-out from wet
organic and compostable materials; these are
segregated from any remaining refuse, and all three
are collected either in the same vehicle or in
different vehicles. See Chapter 5 and Appendix E
for further discussion on wet/dry collection.



Commingled

O&M Cost The O&M cost to collect commingled
recyclables may be less since there
are usually only two different
containers or bags to pick up, but
processing costs may be higher.

Collection costs will increase if

Capital Cost
less because specialized recycling
vehicles are not needed.
Processing facilities may be more
equipment may be needed.

Reject Rate Materials entering the processing

with a range of 0.5-16 percent).

Revenue
resulting in a lower market value.
Labor Less labor is required for collection.

More time is needed for crew to load
recyclables into collection vehicle.

Table 8.15
Advantages and Disadvantages Between Commingled and Segregated
Set-Out and Collection Systems

processing center is located far away.

The capital cost for collection may be

expensive to build since more sorting

facility are rejected (average 7 percent

Materials may be more contaminated

Segregated

The O&M cost may be more due to the
slower speed of collection since there
can be many different containers or
bags to pick up, but processing costs
may be lower or avoided altogether.

Capital cost for collection may be
higher if specialized recycling vehicles
or several different vehicles are used.

Processing facilities will not need as
much sorting equipment.

Segregated materials entering the processing
facility have a lower reject rate
(average 1.2 percent with a range of 0-4 percent).

Materials may be higher quality and
have a higher market value.

More labor may be needed for processing.

Less labor may be needed for processing.

Of our 30 communities, two--Bowdoinham and
Lincoln--have used co-collection. In the small rural
town of Bowdoinham, a private hauler collects clear
bags of recyclables and clear bags of refuse in a
pick-up truck. In Lincoln two private haulers
retrofitted their packer trucks with bins for
collecting aluminum and newspapers. As the
private sector operates both these programs, costs
are not available.

The other 25 communities with curbside
collection systems collect either commingled or
segregated recyclables using dedicated recycling
vehicles. Communities within our sample that
utilize segregated collection systems are primarily
suburban or rural. In Naperville, Columbia,
Portland, and West Linn, residents set out their
recyclables completely segregated, and even color-
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sort glass. In Fennimore and La Crescent, collection
crews color-sort glass. The programs in Berkeley,
Boulder, and Perkasie can also be considered
segregated collection systems. The majority of the
communities in this study, including many of the
largest cities such as Providence, San Francisco,
Charlotte (Mecklenburg County), Philadelphia, and
Seattle, utilize commingled collection systems. The
propensity of larger communities to select
commingled systems may be attributed to the
desire to speed collection; the desire to increase
program participation through convenient set-out
methods; the ability to support large, capital
intensive processing centers to sort recyclables; and
the ability to realize low operating costs as a result
of the economies of scale of these centers.




There are advantages and disadvantages to
both commingled and more segregated set-out and
collection methods, as outlined in Table 8.15.
Commingled systems allow crews to collect
materials faster than segregated systems. Greater
collection efficiency translates into lower collection

costs. (It also might mean less capital cost
investment in collection equipment because
communities might be able to use existing collection
vehicles and need fewer trucks.) Processing costs
may be higher than those incurred by more
segregated systems, and depend on scale of
processing facility and equipment and labor
requirements. If commingled materials are sorted
at a central sorting facility, the community may
benefit from low operating costs that economies of
scale provide. Systems with highly segregated set-
out and those that require workers to do additional
sorting on the collection route can be expected to
have higher collection costs due to the increased
time needed to load the different materials. This
higher collection cost may be offset by lower
processing costs and lower materials reject rates,
which lead to lower disposal costs. (The costs of
collection in Fennimore and Columbia, however,
indicate that segregated collection systems do not
necessarily have high costs. Operating and
maintenance costs for collection in these
communities, where public crews color-sort glass
en route, are $39 and $49 per ton, respectively.)

Table 8.16 lists per ton O&M collection and
processing costs incurred by the public sector
including the community itself, the County, and the
State if applicable. (As mentioned earlier, previous
tables list only communities’ direct costs.) Costs
vary widely. The gross operating costs of
segregated curbside systems, including collection
and processing, range from a low of $39 per ton
in Lafayette to a high of $215 per ton in La
Crescent. Of the communities with commingled
systems, Berlin Township has the lowest O&M
collection cost at $42 per ton ($58 per ton including
processing). Philadelphia has the highest at $173
per ton ($181 per ton including processing), and
West Palm Beach has the second highest at $148
per ton ($169 per ton including processing).

Because our sample of 30 communities consists
of very different programs across the country, we
cannot effectively compare costs among them to
determine whether commingled or segregated

systems are more cost-effective. Other variables--
amount of materials collected per household, tons
per day collected and processed, labor costs, and
basis of contract fees-may have a more significant
impact on operating costs than actual set-out,
collection, and processing methods. For example,
Philadelphia’s and West Palm Beach’s high
collection costs may have something to do with the
fact that both programs collect less than 6 pounds
of recyclable material per serviced household per
week. Berlin Township, on the other hand, which
has a low collection cost, collects nearly 20 pounds
per serviced household. Both Lafayette and La
Crescent contract out recycling collection service,
and thus these costs may not be representative of
the actual operating expenses of the programs.”La
Crescent’s high program costs can be attributed to
factors other than set-out and collection system.
These include the long distances (up to 40 miles
each way) that its contracted hauler must travel to
unload materials at the County processing center,
the relatively small amount of recyclables collected
per household, and the fact that payment to the
City’s recycling hauler (which is also the City’s
refuse hauler) is tied to the number of refuse bags
sold in the City, which may diminish the
company’s incentive to increase the amount of
recyclables collected.

Nevertheless, by looking at some individual
programs and processing facilities we can illustrate
some of the strengths and weaknesses of
commingled and more segregated systems.

Most of the facilities accepting segregated
materials have lower capital costs than those
accepting commingled materials (see Table 8.17).
The high-technology 240 ton-per-day CRInc
facility--which processes commingled recyclables--
in Montgomery County, Maryland cost $8.5 million
to construct. In contrast, the 72 ton-per-day
medium-technology processing center, which is
owned and operated by Eco-Cycle in Boulder and
processes segregated recyclables, cost $687,500 (1990
dollars) to build and equip-one third the cost per
ton-per-day of installed capacity. The two
processing facilities in Seattle provide a striking
comparison of the cost difference between high-
technology systems and low- and medium-
technology systems. The hauler serving Seattle’s
north section delivers semi-segregated recyclables
to the 300 ton-per-day Recycle America Processing
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Table 8.16
Public Sector Curhside Recycling Collection and Processing Gross O&M Costs

T ~=: L SIw Sy vty T s s wee

Lbs. Per Per Ton Per Household

Serviced Per Ton Public/ Number Per Ton Publicor  Collection & Collection & Commingled
Househoid Collection Private Contract of Crew Processing Private Processing Processing Collection
Per Week Cost Collection Arrangement Members Cost Facllity Cost Cost Per Year System
) {s) (b)
Austin, TX 26 $98 Public - 2 $0 (c) Private ) $7 Yes
Borkan " h 16 1 ; No o

53

Key:

HH « Household NA = Not Available — = Not Applicable

Notes:

Above cosis are ihe per ion gross O&8M curbside coilection and processing costs incurred by the public sector, including the community itself, the County, or the State. These costs exclude any revenue received from sale of materials.
(a) Contract arrangement: “Flat fee" indicates that the contracted curbside hauler is paid a flat yearly fee for service. "Per ton” or “per household™ indicates that the cortracted service provider is paid on the specified basis only.

(b) Pub/Pri indicates publicly owned and privately operated facilities.

(c) Austin delivers recyciables to a private processing facility and no tipping fee is incurred. Columbia’s and Newark's materials are privately processed and the City incurs no cost.

(d) Processing cost represents Township's cost to market its waste paper and the County's cost to process the Township's food and beverage containers. This latier cost was reported as $25 per ton in 1990 in *1992-93 Materials Recovery a
(e) Boulder paid Westem Disposal a flat fee to service a certain number of households and a per household fee for the households above that number.

(f) The City pays Eco-Cycle $5 per ton processed. (Eco-Cycle's 1990 gross O&M cost was $37 per ton.)

(g) Cost includes some drop-off collection.

(h) Houston County incurred this cost.

(i) Thie cost represents contract feee the City paid to The Recyciing Foundation in FY 1990. Contract fees increased in FY 1991,

(i) The City of Charlotte incurred this cost, which is based on 6-month cost data.

(k) The City collected materials from one-third of Newark for 8 morths and contracted with two different groupe to collect the remainder.

{j incliudes malerials collecied from 15 smaii businesses and ine drop-oii sile.

(m) Cost excludes the compensation paid to farmers to collect food waste. I included, per ton collection cost would drop to $107.

(n) The City paid $30 per ton at the Philadelphia Transfer and Recycling Center and received $5 per ton a The Forge.

(0) The State incurs this cost.

(p) Seattie renegotiated its contract. In 1993 the City will pay one hauler $78 per ton and the other $84 per ton for both collecting and p ing recyclables.

{g) Cost largsly represents City's fees to privats hauler to markst materiaks collecied & curbsids and at diop-olfs.

(r) The Township aiso collects recyclables from businesses; Ibe./household is not available.

(s) Cape May County incurs this cost.

{t) West Linn Disposal, the City's private hauler, incurs $114 per ton for collecting and processing recyclables.

(u) The Solid Waste Authority of Paim Beach County incurs this cost, which represerts processing costs at s new facility built atter the base year of study.




Center, which cost an estimated $500,000. Since
recyclables are partially separated by the generators
and are collected in compartmentalized trucks, the
facility is used primarily for baling and for sorting
commingled bottles and cans. In contrast, the
Rabanco Recycling Center, to which the hauler
serving Seattle’s south section brings fully
commingled recyclables, is a 500 to 700 ton-per-day
facility that cost between $6 million and $8 million.
This facility uses a combination of conveyors,
trommel, disc screens, magnetic separation, air
classification, hand picking, and baling. The
Rabanco Recycling Center cost almost seven times
as much as the Recycle America Processing Center
on a ton-per-day of installed capacity basis.

On the other hand, because of the low
throughput of many of the facilities processing
segregated recyclables, these systems often have
higher capital costs per ton-per-day of installed
capacity than the typically larger commingled
facilities. Fennimore, for example, which has
relatively low collection costs, has relatively high
processing costs at $83 per ton. Two factors
contribute to Fennimore’s high per ton operating

costs: only 1.62 tons per day are processed, and
the City’s crews must travel 42 miles to market
glass and metals. In addition, processing facilities
with small tonnage throughputs, such as those
utilized by Bowdoinham, Fennimore, and Monroe,
have much higher per ton O&M processing costs
than larger facilities (such as those in Seattle,
Providence, or Montgomery County). The amount
of manual labor used at small facilities is one
reason for their higher per ton cost. Bowdoinham
employs two workers at its 2 ton-per-day facility
(or 120 employees per 100 tons per day processed).
Large facilities can process on the order of several
hundred tons per day with high-technology
equipment and relatively few employees. For
example, the Montgomery County facility employs
9 workers per 100 tons per day processed; the
Rhode Island facility utilizes 12.5 employees per 100
tons per day processed. Chart 8.3 shows the
relationship between the number of employees per
100 tons per day processed and the O&M
processing cost. As the number of employees per
ton-per-day processed increases, so does the O&M
cost.

Chart 8.3
Processing Facility O&M Costs and Labor Requirements
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Note: Costs represent the actual operating and maintenance expenses of the listed faciiity and are not necessariy incurred by the documented communities.
Some communities are excluded because either their O&M costs or the number of employees per 100 tons per day were not available.




Table 8.17
Costs and Characteristics of Intermediate Processing Facilities

Dally
Distance Days Per  Design  Through- Tonnage Capital Capital Cost
Facllity tolIPC Regional Yearin Capacity put Delivered By Cost ($/TPD of
Community Name (miles) Faciity Operation (TPD) (TPD) Community (19908) capaclty)

(U] (b)

SEGREGATED

Lo No NA

370,40

Seattle, WA Recyce AmericaPC ~ NAL  No 260 300 <200 NA $500,000 $1,700

Upper Township, NJ CMCMUA IPF
Key:
() Denotes revenue received. G = Glass
A = Aluminum FCR « Fairfield County Recycling
ACCO = ACCO Waste Paper Processing Center HP = High-grade Paper
B = Batteries IPC = Intermediate Processing Center
CCRF = Camden County Recycling Facility L = Located within city limits
CMCMUA IPF = Cape May County Intermediate M = Scrap Metal

Processing Facility MP = Mixed Paper
F = Ferrous Cans MRF = Materials Recovery Facility
Notes:

"Segregated” designates IPCs that receive food and beverage containers pre-sorted into more than one stream.
*Commingled” designates IPCs that receive food and beverage containers uneorted in one stream.
Costs are not necessarily incurred by the listed jurisdiction.

(a) In Naperville, West Linn, Portland, Mecklenburg Co., Newark, Takoma Park (Montgomery Co.), Seattle (both), and Providence, capital costs of IPCs are estimates based on the
year of construction and therefore are not converted into 1990 dollare.

(b) For Fennimore, Monroe, Newark, Perkasie, Portland, and West Linn capital costs $/TPD of capacity were calculated with the TPD throughput because the design capacity is not
available. The capital costs for the improvements of Naperville's facility are not included. In Providence, the MRF currently operates over two shifts; thus 240 TPD was utilized.




Table 8.17 continued

Number of
Annuasl Tip Reject Total Empiloyees Tech-
O&M Cost Fee Revenue Revenue Materials Rate (% by Number of Per 100 TPD nology
($1on) ($ton) Per Ton Recipients Processed weight) Empioyees Processed Type
{c) {d)

Operator/Courty AF,GHP,MP OCC,ONP,P

NA = Not Available RCC = Recyclables Collection Center
NARC = Napervile Area Recycling Center RR = Revenue Received

0 = Oil RRT = Resource Recydling Technologies
OCC = Corrugated Cardboard SWA MRF « Solid Waste Authority MRF
ONP = Newspaper SWMC « Solid Waste Management Center
P = Plastice TPD = Tons Per Day

PC = Processing Center WG = White Goods, Appliances

PTRC = Philadelphia Transler and Recycling Center WM = Waste Management Inc.

X = Other, inc. salvaged items

{c) Municipalities noted with an asterisk weigh residue; the remaining municipalities do not.

(d} Low: minimal equipmert, relies heavily on manual labor. Medium: some equipment and manual labor. High: extensive equipment (elaborate conveyor sysiems, etc.)
to sort/process commingled recyclables.

(@) In Columbia revenue is received as part of the processing tipping fee arrangement for all materiais but paper.

{f) Represents 1990 O&M costs as reported in *1992-83 Materials Recovery and Recydiing Yearbook® (New York: Govemmental Advisory Associates, Inc., 1892)

(g} Although FCR/Charlotte processes 80 tons per day operating one shitt, the facility was designed to process 200 tons per day in two daily shifts.

(h) The number of employees per 100 TPD processed is based on design capacity rather than throughput.

(i) There is a $20 per ton processing fee arrangement for commingled recyclables.

(i) The County pays CRinc. a flat fee of $844,000 per year for processing recyclables.

(k) Characteristics listed above are for Paim Beach County’s new processing facility, which became operational in April 1991 (alter the base year of study).




One way to reduce materials recovery
processing costs is to deliver materials directly to
market without prior processing, and/or to perform
a minimal level of processing, such as color-sorting
glass, on the vehicle. In Berlin Township, Dakota
County, Lincoln Park, Perkasie, and Portland, some
materials are delivered directly to markets without

being processed. Berlin Township brings
newspaper and mixed paper directly to a paper
mill. Perkasie does not have a real processing
facility. Collection workers separate all glass and
aluminum at curbside, put them into a
compartmentalized trailer, and deliver them to the
pubic works yard, where vendors collect them.
Paper is collected separately and delivered directly
to markets. Because materials are sorted at the
curb or on the collection vehicle, material collected
through segregated systems require minimal to no
processing. In fact, a number of the communities
employing segregated systems, such as Naperville,
Boulder, and Perkasie, incur lower O&M processing
costs than collection costs. Processing costs are $43
per ton in Naperville, $5 per ton in Boulder, and
$10 in Perkasie.

Overall O&M and capital costs depend
on both collection and processing
strategies. There are trade-offs between
capital investments and operating costs,
and between collection costs and
processing costs.

Another way to reduce processing costs is to
take advantage of the economies of scale offered
by centralized sorting facilities. Many of the
communities utilizing commingled collection
systems rely on large County- or State-run
processing centers. (See Table 8.17.) Such facilities
usually are capital-intensive, but have relatively low
operating expenses. For example, Palm Beach
County processes West Palm Beach'’s recyclables in
its new $6.3 million processing facility, which
opened in mid-1991 and is designed to process 220
tons per day. The County pays private operators
$21 per ton to run the plant.

While large capital-intensive facilities benefit
from economies of scale and thus can have lower

operating costs, the extensive machinery utilized
often results in high material breakage rates.

Providence, one of the largest cities in this
study, provides a useful example of the advantages
and disadvantages of commingled systems.
Providence pays a private hauler $105 per ton to
collect commingled recyclables, and the State
spends $32 per ton to process the material at a
high-technology processing facility operated by
New England CRInc. The 200 ton-per-day facility
cost $6 million. The facility receives an average of
$29 per processed ton in materials revenue ($33 per
marketed ton), half of which is for the sale of
aluminum. However, over 40 percent of all glass
entering the facility breaks. Broken glass is
landfilled, as is other processing residue, which is
estimated at 14 percent by weight of all material
entering the facility. If we subtract the amount
rejected at Rhode Island’s processing center,
Providence’s per ton collection costs jump from
$105 per (collected) ton to $119 per (marketed) ton.
Operating costs for the processing facility are $37
per ton actually marketed ($32 per ton processed).
The State of Rhode Island estimates that in 1990
it incurred $1.3 million in disposal costs and lost
revenue collecting and processing glass containers
that ended up in the landfill.”

In commingled systems, material can break or
be otherwise rendered nonmarketable during
collection and processing. For example, Rhode
Island reports that approximately 20 percent of all
glass collected breaks en route while another 20
percent breaks during processing at its high-
technology facility. Seattle also reports problems
with glass breakage en route and is currently
storing a large pile of mixed glass cullet in the hope
that market opportunities will open in the future.
(In its new recycling contract, Seattle is requiring
one of its haulers, who formerly collected all
materials in one stream, to color-sort glass. This
is predicted to reduce problems with glass breakage
as well as increase the value of paper, which
sometimes had been contaminated with broken
glass slivers.) Fennimore and La Crescent, on the
other hand, deliver color-sorted material to their
processing centers and lose next to no material;
nearly all collected tonnages are marketed.

Rhode Island is examining ways to retrofit

collection vehicles (which are generally Labrie
sideloading, dual-compartmentalized vehicles),




including installation of an interior net or baffling.
Such methods have proven successful in shortening
the fall of the glass containers and providing a
plastic cushion for the glass.”

Some communities with medium- and high-
technology processing facilities, such as Cape May
County, New Jersey, have secured markets for
broken glass. Approximately 50 percent of the
glass delivered to Cape May County’s IPC is
broken by the time it reaches the facility. The
County’s arrangement with the IPC’s private
operators requires that they pay for the disposal of
residue materials if these exceed 5.5 percent of
commingled glass and cans. The operators market
broken glass to a local glassphalt manufacturing
company. In 1990 only 2.38 percent of all material
entering the facility was landfilled as residue.
Glassphalt, however, is not an optimum solution
to the glass breakage problem. Whereas clear glass
cullet was worth $42 per ton in 1991, a ton of
mixed cullet for production of glassphalt brought
in only $0 to $10.”

Collection and processing systems for

segregated recyclables result in low breakage and
reject rates. Reject rates at centers for segregated

materials range from 0 to 4 percent by weight, with
an average of a little above 1 percent. For
commingled facilities the range is 0.5 percent to 16
percent by weight, with an average of 7 percent.

Many of the communities with segregated
systems, such as Naperville, Berkeley, and Boulder,
have gained a reputation of having especially high-
quality materials. In some instances, end users
have approached these cities to purchase materials.

The Effect of Labor on Cost

The variation in the cost of materials recovery
is partially due to demographic and regional
factors. The cost of living, which determines the
average hourly wage paid to workers, varies
greatly across the country. Household density
affects the number of stops per collection route;
topography and weather can influence collection
efficiency as well as the number of crew members
required per vehicle. Even the price of gasoline,
which greatly affects transportation expenses, varies
across the country. However, the same
demographic factors that affect materials recovery
will affect refuse collection. Among these variables,
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Chart 8.4
Public Sector Curbside Recycling Collection
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eonn

Py

$150

$/ton

$100

$0
IR R R EREE R
E.:a % :'n. §
THIL AL
5 g '-!'§

COSE TEPIASANI NCSL INCUMTRC I e Wiy S ph

Berkeley

Notes: Costs represent the full public sector O&M collection and processing expenses for curbside recycling. Communities for which this information
is unavailable are excluded. These costs are not always incurred by the documented community, and may represent County or State expenses.

For Wast Imn costes renregent those incurred by the Citv'e nrivate hauler,

] Collection &
Processing

[} Processing
B Collection

Boulder

Seattle (North)
Columbia
Lincoin
Lafayette

Ploage goe Tahle R 18 for clarification,

WPES0 SOC AL . CRANNCAN0T




. Waste Prévérifio'n, RecyclmgandCompostmgOptwns lgssons from .

Chart 8.5

100%

Percent of Recycling Collection
O&M Cost Spent on Labor

Labor costs have the same
effect on refuse collection costs

as on recycling and
composting costs. In West
Linn, where hourly wages are
almost $15, the private hauler

80% -

spends $114 per ton (75
percent of which goes for
labor) on curbside collection of

60% o

40% J—

20% -

recyclables, and $144 per ton
for refuse collection and
disposal. In Philadelphia,
collection of recyclables costs
$173 per ton, while refuse
collection and disposal cost

0%

$170 per ton.
Regardless of hourly wage

Philadelphia
Monroe
West Linn
Takoma Park
Austin

ﬂolss: Many communities are missing because this information is not available. Monroe's figure
is labor as a percent of total costs of recyclables and yard waste collection and processing.

and crew size, the key to
keeping down the costs of
materials recovery is efficient
use of labor resources. Co-
collection systems are already
proving to be one way to do

this. (See side bar on co-

labor expenses have perhaps the most significant

effect on costs.

In communities with comprehensive curbside
collection programs, collection costs account for the
largest portion of total operating and maintenance
costs. See Chart 8.4. Labor costs in turn account
for most of the costs of collection. One industry
report found that 69 percent of the total outlay for
residential collection consists of labor costs.”Chart
8.5 shows labor costs as a portion of operating and
maintenance costs for those communities for which
this information is available. Hourly wages are
often higher in large cities and their suburbs than
in rural communities, or in cities in the South or
Midwest. Higher wages can lead to higher
collection costs. For example, Philadelphia pays its
workers $9.50 per hour; labor costs make up more
than 90 percent of its $173 per ton cost for
municipal curbside collection of recyclable.s In
contrast, Austin pays its workers $7 per hour; labor
costs make up less than 60 percent of its $98 per
ton collection cost. Three workers operate each
recycling collection vehicle in Philadelphia, while
two operate the vehicles in Austin.

collection, page 138.)

While keeping down the costs of materials
recovery is an'important goal, providing jobs is
important to communities as well. Recycling and
composting programs employ people in a variety
of capacities in both the private and public sectors.
For example, processing centers that handle
between 2 and 450 tons of recyclables per day
employ between 2 and 102 workers--6 to 195
workers per ton-per-day processed. (See Table
8.17.) In recycling, the largest opportunity for job
creation is actually in the remanufacturing field,
which offers high-paying jobs. Materials recovery
also provides employment for low-skilled,
handicapped, and prison workers. (See Table 8.18.)

Reducing Program Costs

Whatever program design a community selects,
there are ways to make recycling and composting
more successful and cost-effective. By studying and
comparing the costs incurred by our 30
communities, we have found that communities can
reduce their overall materials recovery costs by

» negotiating favorable conditions in contract
arrangements,

0 Coss
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Table 8.18
Communities Providing Employment Opportunities for
Low-Skilled, Handicapped, or Prison Workers

La Crescent, MN
Lafayette, LA

Monroe, WI

Newark, NJ

Seattle, WA

Sonoma County, CA

West Linn, OR

Community Non-traditional Labor

Austin, TX ACCO Waste Paper Processing Center employs 20 developmentally disabled people to hand sort
glass. Prison inmates remove leaves from plastic bags at the composting site.

Boulder, CO Eco-Cycle employs five developmentally disabled people to sort recyclables.

The Houston County Processing Center employs three handicapped people to process recyclables.
In addition to paid employees, some prison laborers are used to separate recyclables.

Disabled workers from a local shelter are employed for approximately 8 months out of the year at or
below minimum wage to sort recyclables.

Several state prison inmates work at the composting site. The City also contracts with the Occupa
tional Center (OC) to service one third of the City with curbside collection. The OC is a community-
based nonprofit organization that trains and educates handicapped individuals.

The City contracts with Seadrunar Recycling, a nonprofit organization committed to drug rehabilitation
of juveniles and adults, for weekly pick-up of waste paper at Municipal offices.

Garbage Reincarnation uses volunteers from local schools, court-referral programs, and mentally
disabled to sort and prepare materials for market.

Inmates from correctional facilities occasionally work at the drop-off center.

. utilizing drop-off programs in rural areas where

curbside prorams may not be cost-effective, or
to supplement curbside programs,

* maximizing the public’s participation and the
amount of tonnage recovered,

e reducing the distance and time traveling to
materials recovery processing centers or markets,

e utilizing collection vehicles with appropriate
capacities to avoid frequent unloading,

¢ collecting source-separated yard waste for
composting,

staking advantage of private sector or regional
processing facilities,

e sorting material en route to increase the quality
of material, reduce processing costs, and
minimize material rejected,

e integrating materials recovery programs and
systems into the existing solid waste management

system (rather than viewing them as add-on
systems),

e utilizing appropriately designed co-collection
systems, and

smaking use of existing equipment.

Contracted Programs

As discussed earlier, a little less than one-third
of the communities studied contract out for
collection and/or processing services. The
following strategies have proven effective in
reducing costs and maximizing recovery levels in
contracted situations

*making use of competitive bids,

e including locally-based organizations and
entreprenuers in the bidding process,
. retaining some portion of materials revenues,

Costs 131
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* encouraging haulers to increase the amount of
materials collected (e.g., by basing a contract on
per ton fees), and

» negotiating refuse collection and disposal con-
tracts that provide discounts for reduced refuse
volume due to recycling or source reduction.

Competitive Bids

Communities can ensure lower contract fees
through competitive bidding. Seattle has been able
to maintain low recycling collection costs ($47 per
ton in 1990) due to a 5-year contract obtained
through a competitive bidding process.” Moreover,
because the contracts are based on tonnage
recovered, the haulers are provided with a strong
incentive to maximize the material they collect.
Newark’s low per ton collection cost for yard
waste--less than $10--is due in part to competitive
bidding for yard waste collection. Philadelphia is
framing a competitive bid structure that will enable
both private companies and the municipal
collection crew’s union and management to
participate in the bidding process.

Nonprofit Organizations

Six of the 30 communities contract with
nonprofit recycling organizations for some aspect
of their recycling collection or processing. Because
nonprofit groups do not operate with a profit
margin, communities that contract with such
groups may incur lower costs than they would with
for-profit companies. Nonprofit organizations
typically provide services that extend beyond
collection and processing. For example, many
engage in extensive recycling and source reduction
education programs.

Nonprofit groups in Berkeley provide cost-
effective recycling services. In 1990 the City of
Berkeley paid the Ecology Center the equivalent of
$67 for every ton it collected and processed under
its curbside recycling contract, and paid the
Community Conservation Center, Inc. (CCC) $10
per ton recycled to operate the Berkeley Buy Back
Center. The City also supports the activities of
these organizations by providing them equipment
and land.”

Boulder has one of the lowest processing costs
among our 30 communities—$5 per ton. It
contracts with Eco-Cycle, a local nonprofit
organization, to provide this service. The City
contracts with a private hauler to collect recyclables,
but stipulates in the contract that the hauler must
bring the materials it collects to Eco-Cycle for
processing. The revenues from materials sales are
then split between the two groups. Eco-Cycle
keeps its costs down by using retrofitted
equipment, and by assigning prison and
community service laborers to certain processing
tasks. Both Eco-Cycle (Boulder) and the Ecology
Center (Berkeley) lead extensive educational
programs in their cities.

Revenue Sharing

Communities can reduce the net costs of
materials recovery by writing revenue-sharing
agreements into recycling contracts. For instance,
Urban Ore, a for-profit salvage/reuse drop-off
operation in Berkeley, is required through a license
agreement to pay the City 10 percent of its monthly
gross revenues.” The contract fee paid to
Berkeley’s nonprofit curbside collection provider,
the Ecology Center, is tied to the door price of
newspaper, and is designed to cover the difference
between the program’s cost and the revenues
earned from the materials sold. The City of
Naperville receives 50 percent of the profit realized
by the contractor. (In 1990 no profit was earned.)
Columbia receives 50 percent of the average
monthly price for aluminum and glass based on
figures published in Recycling Times, and 70 percent
of the indexed price from the Paper Stock Report for
corrugated cardboard. (In addition, the City pays
the processor a $15 per ton processing fee for
newspaper.) Dakota County and Montgomery
County receive some revenue from the sale of
materials even though they contract with private
firms to operate and maintain their processing
facilities. The private operator of the facility in
Montgomery County receives 25 percent of gross
revenue, and the County receives 75 percent. Also,
as an incentive to use local markets, the operators
are responsible for 25 percent of the cost of
transporting processed materials to market.

Cities can not only lower recycling costs through
revenue-sharing agreements, but they can also help
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ensure profitable or break-even contract
arrangements for private haulers in light of highly
variable market conditions. Seattle’s new recycling
contract stipulates that the City will share all market
risk with its contractors. If prices for recyclables
rise above predetermined levels, the City will receive
all of the extra revenue in the form of reduced per
ton payments. If prices fall, the City will cover all
of the loss through higher per ton payments.

Retaining Flexibility to Reduce Refuse
Costs in Refuse Contracts

Cities can retain the flexibility to shift resources
between materials recovery programs and refuse
collection through proper negotiating of refuse and
recycling contracts. For example, when Naperville
signed its last 5-year refuse collection contract, it
was just beginning a pilot curbside program. A
clause in the contract stipulated that after 1 year,
the hauler, the recycling center, and the City would
negotiate a rebate for the City from the hauler
based on the volume of material diverted from the
landfill by the recycling center. Asa result of this
clause, the City’s refuse hauler gave Naperville a
diversion credit of $35 for each ton of materials
recycled in 1990. This credit was based on avoided
tipping fees, trips to the landfill saved, and
collection time saved. The value of the latter two
was calculated by estimating the reduction in labor
and vehicle costs. (Listed recycling costs for
Naperville do not include this $35 per ton diversion
credit.) Naperville further reduced its refuse
collection costs in 1990 by eliminating one of its
two weekly refuse collection days, and instead
providing weekly collection of refuse, recyclables,
and yard waste. In 1991 the City paid 20 percent
less to collect and dispose of refuse.

Newark has requested bids for a new recycling
collection contract in one-third of the City. It
prefers that the future contractor pick up both
recyclable and refuse from these zones so that
collection infrastructure and equipment can be
shared between these two functions.

30 ULS. Communities

Reducing Costs in Publicly-run
Programs

Over one-third of the communities studied
provide municipal pick-up of recyclables and/or
yard waste. The following techniques have proven
helpful in keeping down the costs of such
programs. Some of these techniques may be
applicable to privately operated programs as well.

Maximizing Participation and Tonnage
Recovered

Communities that target a wide range of
materials for collection (particularly items that
comprise a significant percentage of the waste
stream, such as residential mixed paper and yard
waste), and secure the participation of all waste
generators in collection programs, are able to reach
waste recovery rates of 40 percent and above. (See
Chapter 5.) Similarly, communities that maximize .
the amount of material collected, often have low
per ton recycling and composting costs. A truck
must travel the same route length regardless of
how many residents participate in the program.
Recycling collection systems become most cost-
effective when the amount of material collected at
each stop is maximized.

Chart 8.6 compares per ton curbside collection
costs for recyclables to pounds recycled per week
per household served. Although at first glance
there may appear to be no direct correlation, note
that six of the nine communities with costs above
$80 per ton—Austin, Newark, West Palm Beach,
Providence, La Crescent, and Philadelphia-are
among those that recover the lowest amount of
recyclables per household-all less than 6 pounds per
week. In contrast, six of the eleven programs with
costs lower than $80 per ton—Perkasie, Seattle,
Naperville, Fennimore, Berlin Township, and
Boulder-are recycling more than 6 pounds per
week.

Austin collects relatively few materials at
curbside: newspaper, corrugated cardboard, glass,
aluminum, and ferrous cans. West Palm Beach,
Providence, and Philadelphia collect only
newspaper and food and beverage containers.
These four communities are among those with the
highest per ton costs. In comparison, Seattle,



Chart 8.6

O&M Collection Costs for Curbside Recycling
Programs and Pounds Per Household Recycled

Chart 8.7 presents similar
information for yard waste
collection. The three programs
collecting the most yard waste per
household have the lowest per ton
costs. Berlin Township and West
Palm Beach collect more than 11
pounds per household per week at

curbside and have inexpensive

collection programs ($7 and $37 per

ton, respectively). On the other

hand, Lafayette, Monroe,
Fennimore, Naperville, and Takoma

Park collected less than 11 pounds

of yard waste per household per

week and have much higher costs.

The City of Austin attributes its
low per ton costs to limited yard
waste service by a few of its

Lincoin w

Newark
Austin
Lafayette
onroe

Bouider

Columbia
Berkeley

Perkasie

Woest Paim Beach
La Cresoent
Mecklenburg Co
Fennimore

Waest Linn

] Per Ton O&M Curbside Collection Cost
—uw— Curbside Ibs. Per Household Per Week

costs.

Takoma Park

Notes: Berkeley's, Lafayette’'s, and Seattle's costs include processing. Fennimore’s,
Monroe's, and Perkasie’s cost figures cover the collection of a small amount of drop-off
materials. Mecklenburg County's costs represent the City of Charlotte's curbside collection

haulers (who collect bagged leaves
in their refuse packer trucks during
portions of their refuse collection
routes) and to the shorter distance
haulers have to travel to unload
yard waste as compared to refuse
or recyclables. If only a few
materials are collected, the costs of
the existing waste handling system
may not be greatly impacted. As
communities collect more, they
incur additional costs to collect and

Napervile
Seattie
Berlin Township

Naperville, Fennimore, and Berlin Township collect
many types of low- and high-grade paper in
addition to food and beverage containers.
Naperville also collects scrap metal, clean
polystyrene containers, and LDPE 6-pack plastic
rings. Fennimore and Berlin Township collect all
types of PET and HDPE containers.

Because participation rates play a role in
increasing recovery levels, they also affect per ton
collection costs. Seattle, Fennimore, Berlin
Township, and Perkasie, with participation rates of
83 percent, 100 percent, 97 percent, and 100 percent,
respectively, all have low per ton recycling
collection costs. On the other hand, Austin,
Providence, and La Crescent have higher collection
costs and participation rates of 40 percent, 74
percent, and 74 percent respectively.

process recyclables and yard waste
above the costs incurred for their
traditional refuse collection and handling systems.
The more materials communities collect, the more
these additional costs can be offset by reduced costs
of managing solid waste destined for disposal, and
the more costs per ton will decrease. Nevertheless,
Austin’s and Lincoln’s low costs indicate that while
the amount collected per household per week may
have some correlation to cost per ton, other factors
are at play (such as labor costs and set-out and
collection method).

Unloading Frequency and Distance to
Processing Facilities

Table 8.19 lists curbside collection cost, number
of crew members per collection vehicle, number of
times the truck must unload per day, truck type



and capacity, and distance to the processing center
or transfer station--all of which impact curbside
collection efficiency.

The distance to the processing center or transfer
station and the number of times a truck must
unload appear to have the most substantial impact
on curbside collection costs of these variables.
Traveling time costs a city money in labor expenses,
fuel fees, and truck maintenance. In contrast to
driving a collection route to pick up materials,
traveling to unload materials is unproductive time
and can be considered an add-on cost.

Depending on the collection route, Newark’s
collection vehicles must travel up to 20 miles to
unload recyclable materials; furthermore, the trucks
must unload three to four times a day. Newark
incurred a curbside collection O&M cost of $140 per
ton in 1989. La Crescent incurs a curbside
collection cost of $111 per ton; haulers must travel
between 10 to 40 miles to the County processing
center, and the trucks unload
twice per day. In Providence,

increase collection efficiency, thus reducing costs.
Factors affecting unloading frequency include the
capacity of collection vehicles, the density of
materials collected, and whether or not materials
can be compacted en route.

Some communities are using compactor trucks
to collect recyclables, especially waste paper.
Compacting material increases truck tonnage
capacity and reduces the unloading frequency; this
in turn improves collection efficiency, which
reduces costs. The fact that Perkasie, Boulder, and
Upper Township compact significant portions of
their recyclables may contribute to their relatively
low recycling collection costs. Perkasie collects
mixed waste paper and corrugated cardboard in
two different packer trucks, and incurs collection
costs of about $50 per ton. Boulder and Upper
Township similarly collect paper in separate packer
trucks; their collection costs are $51 per ton and $71
per ton, respectively. Columbia uses a packer truck

where the curbside collection
O&M costs are $105 per ton,
haulers must drive at least 15
miles one to two times per day to
unload recyclables at the State

Yard Waste O&M Curbside Collection Costs and
Pounds Collected Per Household

Chart 8.7

processing center. In contrast,

Fennimore has a low curbside
collection O&M cost of $39 per

ton; although the service provider

has to unload about six times a

day, he travels only 1 mile to the

City processing center. Perkasie’s

per ton collection O&M costs are
about $50. Its trucks travel less

than a mile to deliver aluminum,

steel, and newspapers; 10 miles to

deliver plastic; and 15 miles to § E

deliver corrugated cardboard.
(While Perkasie’s trucks may
travel a number of miles to
deliver its paper, they do not do
this every day. Unlike in the
other communities mentioned
above, Perkasie delivers materials
directly to markets, not to a
processing facility.)

Reducing the number of times

. /ton.
vehicles must unload can also $50rton

Monroe

[ZZ77] Per Ton O&M Curbside Collection Costs
—&— Curbside ibs. Per Household Served Per Week

Notes: Pounds per household per week was calculated on a 52 week year even for cities with
seasonal collection. Fennimore's pounds collected at curbside may include some drop-off material.
Lincoln Park, Berlin Township's, and Monroe's curbside costs include a small amount of drop-off
expenses. Lafayette’s annual tons are prorated based on 650 tons per month for § months while
the program was in operation. And, its costs also cover the collection of 963 tons at the drop-off.
West Palm Beach's curbside cost and tonnage includes a significant amount of residue material that
was not composted. Excluding this residue, the City composted 26 ibs/per household at a cost of

Fennimore [
Lincoln
Perkasie
Upper Township
Lafayette
Takoma Park
Seattle
Lincoin Park
West Palm
Beach
Berlin Township E'
L A L
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Table 8.19
Factors Affecting Collection Efficiency and Costs

Curhaide Number of

AL b

Collection Distance Times Truck Number .:f‘;';:;

O&M Cost to IPC Unioads of Crew Per Day Per
Community ($/ton) (miles) Per Day Truck Type Members Vehicle
Fennimore, WI $39 0.5 6 Used BeerPop Truck 2 400-800
Monroe, Wi $50 1 3 Modified Dump Truck 1 750-900
Bouider, CO $51 0 (a) NA Retrofitted Packer Truck 2 NA
Seattie (north), WA $54 NA (b) 2 18- and 31-cy Trucks 1 400
Perkasie, PA $58 0-15 (c) 1 Trailer 4 280
Berlin Township, NJ $58 10 1 Eager Beaver Truck 1-2 600
Berkeley, CA $63 0-4 1-2 Lodal Trucks 1-2 NA
Upper Township, NJ $7 0.5-15 1-2 20-cy Packer Truck 3 400
Napervlile, IL $73 0.25-15 1-2 1-ton Truck with Trailer 23 NA
La Crescent, MN $111 10-40 2 Retrofitied Vehicle 3 500
Takoma Park, MD $97 4-12 1-3 Kahn Sorter Truck 3 800
Providence, Ri $105 15 1-2 31-cy Labrie Truck 1 NA
Newark, NJ $140 1-20 34 23-cy Eagar Beaver Trucks & Trailers 3 NA
West Psim Beach, FL 3148 16-51 i 30-cy Labrie Truck 1 NA
Philadelphis, PA $173 1-10 1-2 23-cy and 32cy Lodal Trucks 3 NA
Lafayette, LA NA 0-15 2-4 15-cy Eagar Beaver Trailers 3 400-900
Key:
cy = cubicyard  IPC = Intermediate Processing Center NA = Not Available
Notes:

For details on per ton collection costs, see Table 8.13.

(a) Site is within city limits.

(b) Trucks take one hour for a round trip.

(c) Distance is 10 miles for plastics and 15 miles for newspaper.

to collect old corrugated cardboard; its collection developed the system.”(Before investing in a

costs are $49 per tin.

Since plastic wastes are a low-density material,
collecting them can reduce efficiency. To meet this
challenge, several communities such as Monroe”
and areas of Portland are using plastics compactors
on their collection vehicles. The hauler providing
collection service in West Linn, which began
plastics collection in 1991, uses an on-board
compactor. An alternative to the plastic compactor
is the on-board plastic grinder, which combines
different resins en route; the resins are later
separated through a flotation process. This method
is being used in Ann Arbor, Michigan, and is being
tested by waste haulers in Portland in conjunction
with Partek Inc. in Vancouver, Washington, which
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plastics grinder, communities should ensure that
ground plastic meets the specifications of targeted
markets.) In communities that target a wide range
of materials for collection, including plastics--Berlin
Township, Fennimore, Monroe, Naperville, and
Upper Township-per ton collection costs remain
below $80 per ton.

While seven of our 30 communities have bottle
bills in effect in their areas, curbside collection costs
are available only for two of these Berkeley ($67
per ton including processing) and Columbia ($49
per ton)--both in the moderate range. Collection
costs in these bottle bill communities might be low
as a result of avoiding the collection of high-volume
beverage containers.




Yard Waste Composting Programs

Yard waste collection costs vary widely among
our 30 communities, but tend to be lower than
recycling collection costs. See Tables 8.4 and 8.6.
Yard waste is more homogeneous than the various
types of recyclables; it can be compacted; and it can
be collected in one vehicle. Thus, yard waste
collection systems can be very efficient. In
addition, a number of our case-study communities
have avoided investments in equipment for
collecting yard waste by using existing collection
vehicles for this purpose. By targeting yard waste
for collection, cities can reduce total per ton
materials recovery costs.

Several communities collect yard waste with
low operating costs. Berlin Township, for example,
collects bagged leaves and grass clippings weekly
year-round with dump trucks, and loose leaves in
the fall with a specially designed scoop. Its average
O&M collection costs in 1990 were $7 per ton.”In
Lincoln Park, bagged leaves and grass clippings are
picked up twice a month in the spring and fall with
packer trucks. Loose leaves are picked up as
needed in the fall with a vacuum pulled by a dump
truck. In addition, 40 percent of the yard waste
collected in 1990 was collected through the drop-
off site. The Township’s O&M cost for yard waste
collection that year averaged $16 per ton. The City
of Newark contracts with three private haulers to
collect leaves, grass clippings, brush, and Christmas
trees at curbside weekly from October through
January. Haulers use packers and dump trucks.
The City's cost is $10 per ton. In Lincoln, the City
incurred $14 per ton in yard waste O&M collection
costs. Private haulers under contract with the City
collect leaves, grass clippings, and brush using
packer trucks. These materials are set out in 90-
gallon toters weekly July through November. Two
of the three contracted haulers chose to replace one
of their two weekly refuse collection days with yard
waste collection, and charged the City only $8 per
ton of material collected. (If participation in this
voluntary program had been mandatory, this fee
probably would have covered costs; however,
because the program was voluntary and
participation low, the City provided the haulers
additional reimbursement based on a
nonparticipation formula.) These two haulers
determined they could offer yard waste collection
service to residential households for $2.70 per

month, which is equivalent to the cost of adding
a second weekly refuse collection day.

Upper Township and West Palm Beach also
have relatively inexpensive yard waste collection
programs, at $49 per ton and $37 per ton,
respectively, for O&M costs. Both towns collect
yard waste year-round using two-person crews
with compactor trucks. Takoma Park’s program is
more expensive, with average O&M costs of $76
per ton in 1990. It collects yard waste year-round,
but uses three- to five-person crews. Seattle,
Naperville, and Lafayette contract with private
haulers for yard waste collection. Lafayette’s
contract is based on a per household fee and
Seattle’s on a per ton fee. Naperville pays its
hauler the equivalent of $111 per ton for weekly
collection of grass clippings and other garden
trimmings, April through December. The City
undertakes fall leaf collection and brush collection.
The following year, the City established a new yard
waste collection system in which residents were
charged directly per bag of yard waste set out.

Composting costs, like processing costs for
recyclables, are highly influenced by the technology
utilized, the amount of material composted by the
facility, and the number and wages of employees.
Many communities are avoiding composting costs
by relying on county or private facilities that charge
minimal or no tipping fees. For those that are
composting their yard waste at local facilities,
composting operating costs range from $2 per ton
in Berlin Township to $89 per ton in Philadelphia,
with most costs in the $15 to $30 range. Capital
costs per ton-per-day composted are relatively
inexpensive, ranging from virtually $0 in Fennimore
to $54,660 in Austin. At Austin’s site, a front-end
loader mixes yard waste with sewage sludge; the
combined material is turned with a windrow turner
twice a week, and after several months of
composting and curing, is screened. On the other
hand, the only equipment Fennimore uses is a 1975
front-end loader to turn windrows.

Communities can substantially reduce both
collection and processing costs by promoting
backyard composting of organic materials and
leaving grass clippings on lawns. (See Chapter 3
for a description of backyard composting

programs.)
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Outside Processing and
composting Facilities

Local communities can avoid and/or reduce
capital and operating costs by sending recyclables
and yard waste to processing facilities owned by
County or State agencies, or by private firms.
(Regional facilities benefit from economies of scale,
and the overall operating expenses of such facilities
are frequently cheaper than those of municipally
scaled facilities. In many instances, total capital
costs of regional facilities are higher.) While
municipalities typically pay low or no tipping fees
to use such facilities, drawbacks include additional

transportation costs, little control over the types of
materials accepted, and little control over where
materials are marketed.

Clearly, if municipalities take advantage of
other publicly operated facilities, the costs of these
facilities may still be borne by the taxpayer.
County and state operations may be funded
through such sources as taxes, bond issues, landfill
surcharges, and, of course, materials revenues.
Private sector recovery enterprises, on the other
hand, operate as businesses and cover their costs
through the fees they charge and the materials
revenues they receive. (If private recycling
processors or composers do not charge local,




county, or state governments for handling
materials, these operators’ costs are typically being
covered by materials revenues, not by the
taxpayer.)

Providence, La Crescent, West Palm Beach,
Austin, San Francisco, Berlin Township, Upper
Township, Takoma Park, Newark, and Columbia
all avoid the costs of processing recyclables. The
State of Rhode Island pays for processing of
Providence’s recyclables. The counties in which La
Crescent, Berlin Township, Upper Township,
Takoma Park, and West Palm Beach are located
own and operate processing facilities, and do not
charge a tipping fee.”

In Austin, San Francisco, Newark, and
Columbia, processing facilities are privately owned
and do not charge a tipping fee. The City of
Newark actually received $12 for each ton it
delivered to the private processing facility during
the base year of study. Relying on private
companies for processing recyclables has kept
processing costs low in Boulder, Lincoln, and
Philadelphia. Their processing costs are $5, $15,
and $8 per ton, respectively.”

Composting, too, is often undertaken by the
private sector or county agencies. Private facilities
often charge tipping fees, but by using these
facilities communities can avoid incurring capital
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costs for equipment and be relieved of operating
and marketing responsibilities.

Takoma Park, Upper Township, and West Palm
Beach use County composting facilities that charge
no tipping fees for a large portion of their yard
wastes. While Takoma Park composts the leaves it
collects during the fall at a City site and Upper
Township incurs costs for brush recovery, the use
of County facilities keeps O&M and capital costs
low in both these municipalities.

Dakota County avoided capital investments in
composting equipment by contracting with a
private company to operate two County-owned
composting sites. The operator owns all the
equipment. In 1990 composting fees were relatively
low at $33 per ton.

Berkeley and Seattle also use private
composting facilities. Berkeley pays $24.75 per ton
of yard waste delivered, and Seattle pays $5.47 per
ton for the first 24,000 tons delivered and $18 per
ton for any tonnage above that.

As Tables 8.1,8.2, and 8.7 indicate, the capital
cost of the typical composting facility is relatively
low, and communities may find it more cost-
effective (particularly when considering
transportation costs) to operate their own facility
rather than pay tipping fees at private sites. Berlin
Township, for instance, is applying to a local
commission for the right to compost grass clippings
and brush on a local site, so as to avoid the $7 per
cubic yard tipping fee that it is currently incurring.

Integrating Materials Recovery Into Solid
Waste Systems

When implementing materials recovery
programs, cities generally incur additional capital
and operating expenses. These additional costs can
be offset by reduced costs of managing solid waste
destined for disposal. While some additional
expenses cannot be avoided, communities can
reduce such costs by shifting staff and equipment
away from refuse collection to materials recovery.
Materials recovery programs serve as substitutes for
refuse collection and disposal systems not
additional programs. Berlin Township, for
example, has one of the least expensive curbside
recovery programs in our study and utilizes the
same staff and much of the same equipment for

refuse and recycling activities. Rather than adding
a whole new collection system, some communities,
such as Perkasie, Naperville, and Takoma Park,
have replaced one of their two weekly refuse
collection days with recyclable and/or yard waste
collection. Takoma Park reorganized its Sanitation
Division at the beginning of its curbside program
to avoid hiring additional personnel to collect
recyclables. The City reduced the number of trucks
collecting refuse and converted one of its three-
person crews to a recycling crew. After reaching
a 36 percent recovery rate in 1990, Takoma Park
reduced refuse collection from two days a week to
one day in 1991, and split sanitation crews evenly
between recycling and refuse collection.

Many communities in our study have avoided
new equipment purchases by using pre-existing or
shared equipment. In Berkeley, Berlin Township,
Fennimore, Columbia, Lincoln, and Monroe,
equipment used for collecting refuse or other public
works functions (such as front-end loaders and
dump trucks) are also used for collection of
recyclables and yard waste, and in several cases for
processing these materials as well. Table 8.20 lists
equipment that communities use for recycling and/
or composting that was owned before the initiation
of the program.” Much of this equipment
continues to serve several functions, with recycling
and composting accounting for a small percentage
of the time they are in operation.

Co-collection systems present another way to
more fully integrate recycling into solid waste
management. (See side bar “Co-collecting
Recyclables and Mixed Waste; page 138.)

Refuse and Materials
Recovery Costs

While there is certainly variation in the cost-
effectiveness of different materials recovery
programs and much room for such programs to
lower costs and increase efficiency, the operating
cost of materials recovery is less than for refuse
collection and disposal in most of our 30
communities for which this information is available.

Chart 8.8 compares materials recovery O&M
collection and processing costs to refuse collection
and disposal costs. For most of the communities,
refuse collection and disposal costs are significantly



Table 8.20
Shared, Pre-existing, and Retrofitted Equipment

Berkeley, CA
Berlin Township, NJ

Boulder, CO

Bowdoinham, ME

Columbia, MO

Dakota County, MN

Fennimore, WI

La Crescent, MN

Lincoln, NE

Lincoln Park,NJ

Mecklenburg Co, NC

Monroe, WI

Naperville, IL

Newark, NJ

Takoma Park, MD

Upper Township, NJ
Wapakoneta, OH

West Linn, OR

West Palm Beach, FL

Note:

Berkeley uses a packer truck, which predates the program, for yard waste collection.

For collection, a loader is used 5% for recycling and 85 percent for DPW use; a 1-ton dump truck is used 20
percent for recycling and 80 percent for composting; a Ford 555 backhoe loader is used 35 percent for
recycling, 15 percent for composting, and 50 percent for DPW use; a dump truck is used 35 percent for
recydiing, 15 percent for composting, and 50 percent for DPW use; a Ford F800 dump truck is used 35
percent for recycling, 15 percent for composting, and 50 percent for DPW use; a 3/4-ton dump truck is used
50 percent for recycling and 50 percent DPW use; a stake body dump truck is used 50 percent for recycling
and 50 percent for DPW use.

Four front-end loaders are used six percent of the time and 20 trucks are used six percent of the time for
muiching. The remainder of the time, the equipment is used by the DPW.

A converted Chevy fire truck, which was purchased prior lo the onset of the program, is used for processing
recyclables.

A 25-cubic-yard packer truck, which was used by the DPW for refuse collection prior to the initiation of the
recycling program, is utilized for collection of recyclables and compostables.

For the office paper collection program, a used truck was purchased.
For collection of recyclables, a beer/pop truck was purchased and retrofitted. A dump truck is used 10

percent of the time for compost collection; the rest of the time it is used by the DPW. An end-loader,
which was purchased prior to the onset of the composting program, is used for composting.

A front-end loader is used for compost 40 percent of the time; the rest of the time it is used by the DPW.

A front-end loader is used for composting 10 percent of the time. The rest of the time, the loader is used by
the DPW.

A dump truck is used 30 percent for collecting recyclables and 30 percent for collecting yard waste. The
remainder of the time it is used by the DPW.
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Two Mack roll-offs are usad 75 percent of the time, and three 24-cubic-yard front-end loaders are used 80

percent of the time at the recycling drop-off. The rest of the time, the equipment is used by the DPW.

Two dump trucks used for collecting recyclables were owned prior 1o the onset of the recycling program; a
packer truck utilized for yard waste collection is used 75 percent of the time (the rest of the time it is used by
the DPW) and was purchased before the onset of the composting program.

A dump truck is used for composting and street maintenance. Two vacuum sweepers are used for yard
waste collection 20 percent of the time; the rest of the time they are used by the DPW.

A 31-cubic-yard packer truck, which was purchased before the onset of the program, is used for collecting

recyciables. A chipper is used for composting six percent of the time; the rest of the time it is used by the
DPW.

Three compactor trucks are used 10 percent of the time for collecting recyclables and 10 percent for collecting
yard waste. The rest of the time, they are used by the DPW. The equipment was acquired before the
program began.

A chipper is used for composting 10 percent of the time and the rest of the time by the DPW.

A dump truck is used for yard waste collection 10 percent of the time (the rest of the time it is used by the
DPW). A 20-cubic-yard packer truck, bought prior 1o the onset of the commercial waste recycling program, is
used for collecting old corrugated cardboard.

A 20-cubic-yard packer truck is used for collecting recyclables 20 percent of the time; the rest of the time it is
used by the DPW.

A flat-bed truck is used for collecting recyclables 40 percent of the time; the rest of the time it is used by the
DPW.

"Percent of the time" refers to the proportion of time the equipment is in use.




Chart 8.8
Net O&M Cost for Materials Recovery Collection and Processing
Versus Refuse Collection and Disposal
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Notes: Some communities are missing from chart because either their refuse collection and disposal costs or their net O&M per ton collection
and processing cost were not available. The per ton refuse collection and disposal cost and the net per ton O&M costs for materials recovery

exclude administrative overhead.
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higher than the costs for recovery of recyclables and
compostables, especially in areas where tipping fees
are high, such as Lincoln Park, Upper Township,
and West Palm Beach, where 1990 per ton tipping
fees were $119, $89, and $84, respectively. In the
few areas where costs were lower for refuse
collection and disposal than for the materials
recovery program, tipping fees were generally quite
low--$14 per ton in Providence (1990), $10 per ton
in Austin (1989), free for 3 months in 1990 and $32
per ton the remainder of the year in Fennimore,
$15 per ton in Monroe (1989). Worth noting is
Monroe’s calculated savings of $154,000 per year
through the 15-year life extension of its landfill due
to recycling as well as waste compaction at the
landfill.

In Berlin Township, the collection cost for
materials recovery is the same as for refuse
collection and disposal, but the Township has to
pay to market its waste paper ($10 for every ton
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recycled). Thus, the cost savings are really in the
avoided tipping fee, which was $65 per ton in 1990.

When the Report on Future Expansion of the City
of Philadelphia Recycling Curbside Collections was
issued in July 1991, Philadelphia’s per ton cost for
recycling was beginning to decrease, approaching
that for refuse collection and disposal. The total
cost for recycling was $134 per ton in the northeast
section of the City and $201 per ton in the
northwest section. Refuse collection costs were
$134 per ton and were projected to increase to $137
in FY 1992. Since July 1991, the cost of recycling
has dropped further and come within range of the
cost of collecting refuse, spurring a decision to
expand curbside collection into a new section of the
City. The realization that recycling can be cost-
effective compared to refuse collection and disposal,
has also led Philadelphia to research methods of
increasing its recycling program’s efficiency.
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Conclusion infrastructure.  Improved market conditions for
recyclables, resulting from increased demand for
recycled goods, will also serve to lower net
materials recovery costs. Yet, materials recovery
programs do not have to pay for themselves.
Eliminating refuse collection and disposal costs are
driving the cost-effectiveness of recycling and
composting programs. Where disposal costs
remain low, collecting and processing recyclables
alone may not be cost-effective. Waste prevention
initiatives, yard waste composting, and attracting
local manufacturers to use collected scrap may help
improve the cost-effectiveness of overall recovery
programs.

This chapter has examined the major factors
that determine how much a community will have
to spend to recover its waste. While there is much
variation in the cost of materials recovery,
communities cart lower the cost of their recycling
programs, and consequently their solid waste
systems, by improving the efficiency and design of
these programs. While in most cases cities incur
additional capital and operating expenses when
implementing materials recovery, as the tonnage
recovered increases, materials recovery no longer
operates as an add-on program but rather can begin
to replace a city’s refuse collection and disposal

Notes

‘This chapter does not provide a comprehensive assessment of the costs of other solid waste systems, nor does it
detail all the monetary, environmental, and social benefits associated with materials recovery.

*Per ton costs were calculated by dividing annualized capital costs by the annual tonnage recovered that the costs

cover. Collection equipment was annualized over a 7-year period, while processing equipment was annualized over
a 10-year period. Financing rates and actual pay-back periods were utilized only for those few communities incurring
such fees. In Austin, Eager Beaver truck and trailers were financed with a 5-year loan at 10.67% In Lincoln Park,
roll-off truck was amortized over 5 years at a 6% interest rate; equipment for Philadelphia was amortized over 5 years
at an 8.5% interest rate.

‘In most cases, data represent communities’ actual recycling and composting expenses; in a few instances, communities
provided estimates of the percentage of their public works budget devoted to recycling and composting activities.

‘In Table 8.11 per ton revenue represents the total revenue received by a community from the sale of recyclable and
compostable materials divided by the total tonnage of materials recovered.

‘Lincoln Park’s capital investment is lower than Fennimore’s, but its costs only cover a chipper for Christmas trees.
*Costs show in Chart 8.1 for West Linn represent drop-off program costs only, since curbside collection is carried
out by the private sector.

'Due to inadequate information, the costs for private collection are not evaluated here. These costs are incurred directly
by residents, and in most cases, are covered by refuse collection fees.

*Curbside recycling bins comprise a large percentage of Lafayette’s capital costs. Many communities with contracted
service do not incur the cost of bins. This cost may become less significant as the program recovers more material.

‘This excludes the cost and tonnage of the City’s publicly sponsored but privately collected food waste recovery program,
which, at $67 per ton, would lower O&M recycling costs to $158 per ton and total costs to $242 per ton. Both recycling
totals exclude an unknown amount of administrative expenses incurred by the Department of Sanitation.

“Seattle recently renegotiated its contract. In 1993 Waste Management will receive $78 per ton and Rabanco will
receive $84 for the collection and processing of recyclable materials. These amounts will be adjusted in accordance
with changes in the market price for recyclables. The City anticipates that with predicted improvements in paper
markets, the actual per ton cost for recycling will be $71 to $72.

"Wapakoneta, Peterborough, and Lincoln Park have drop-off programs. The Borough of Lincoln Park collects newspaper
at curbside, and Peterborough has limited private sector curbside service.
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“Lafayette’s low cost of $39 per ton does not represent actual program costs. The Recycling Foundation a nonprofit
organization formed by two owners of a local bottling plant, renegotiated its contract with the City the following
year and its contract fee tripled.

“The average cost to collect and process recyclables in Rhode Island is estimated at $126 per ton; disposal of residue
cost $44 per ton; and lost revenue due to broken glass is estimated at $30 per ton in 1991. For every ton of glass
collected for recycling that is actually landfilled, Rhode Island loses $200. Janet Keller, "The nitty-gritty of glass recycling:
Reducing glass breakage in collection and processing,” Resoure Recycling, February 1992, 46-55.

“Ibid.

®According to the Assistant Commissioner of Transportation in New York City, a City that uses glassphalt in paving
projects, glassphalt replaces a maximum of 10 percent of the total crushed aggregate added to paving material, and
virgin-material-based aggregate is valued at only $10 to $12 per ton. Clear cullet price is for the East Coast. Recycling
Today, Municipal Edition, February 1992; and Assistant Commissioner Most, New York Department of Transportation,
New York City, personal communication, May 1992.

*"Privatizing Municipal Waste Services: Saving Dollars and Making Sense,” National Solid Waste Management
Association, Washington, DC, undated.

"See footnote 10.

®In 1992 Berkeley negotiated a 7-year, $9.7 million contract with the Ecology Center for the provision of curbside
recycling services to the City.

“While this arrangement benefits the City of Berkeley, it has not always benefited Urban Ore, which has found that
surrendering 10 percent of gross revenues may cause a net loss, especially when gross costs approach gross revenues.
A fairer arrangement might be based on a percentage of net revenues.

“Monroe purchased a compartmentalized vehicle with an on-board compactor in October 1991.
#portland Puts Plastic Grinders On Trucks: Recycling Today, June 1991.

“Berlin Township does not weigh its yard waste. It converts volume to weight using conversion factors supplied
by the State of New Jersey Department of Environmental Protection. See Appendix C. National conversion factors
are more conservative than these New Jersey figures. Using more conservative figures (500 pounds per 1 cy of
compacted leaves) would raise Berlin’s collection costs to $9 per ton.

“Berlin Township does have to pay private waste paper recyclers to take its waste paper. The County facility does
not handle paper. Takoma Park did not start using the Montgomery County processing facility until September 1991,
soon after it opened. This facility also does not accept waste paper. The processing costs provided for Takoma Park
in Tables 8.13 through 8.17 and in Charts 8.1 and 8.2 reflect costs in 1990, when the City paid a hauler to recycle
its commingled food and beverage containers.

“The $8 per ton figure for Philadelphia is based on a weighted average. The City delivers its curbside recyclables
to two processing facilities. The City is charged $30 per ton at the PTRC and receives $5.08 per ton at The Forge.

®Pre-existing equipment is excluded from capital cost figures listed in this chapter.
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